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This fcukie has been developed by the ' Edward L. Nigti; Jr., University of. 
Ptestkidc Operations Divisiori, U.S. Arizona, . 

^Environmental Prot^tion Agency , Arthur Retan, Washington State 
^(EPA), and the jBxtension Servi«, U.S.^ University, 
Department of Agriculture (CSDA). ' Harry K. Tayama,T/ie Ohio State 

^University. 

The contributors s6re from.State land- T * o v 

grant univeraitm other ^miversities, GWrald T. Weekman, North Carolina 
USDA EPA. and the pesticide industry State University^ jomt consultant for 
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* / ^urton R. Evans, Environmental 
Protection Agency, 
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John^A. Lofgfen, Unwersity of 
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Otis C. Maloy, Washington State ^ 
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James F. Miller, University of * ^ 
^ Giorgio^ ^ V 
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EPA and USDA, organiz^^ the project 
dipA served^as Mitor . He was assisted by 
Mary Ann Wdtasley, USDA. 

Many other people ewitribUted greatly 
to the book by reviewing it at various 
stages. They represent EPA, USDA, 
State regulatory agencies, the pesticide 
industry, environment^ groups, and 
ai^Licator associations. 



Federal regulations set genial and 
specific standards that you must * 
meet beforeyou can use^ipertaih 
pestkides. This guide con13Bj>i$ bask 
•Inform atk)n to help youmeet! the f 
general standards. BecfiSse the 
guide is for use by all categories^ • 
commercial applicators, some parts 
of it ^pay not concern vou*. The guiae 
does not include the things you need 
to know to meet fie standards 
r€<iuiretf for-' ydXff^ob by Federal 
regulations oi; Stkte law>Your State 
Pfesticide Regulatory Agency and 
your Copperati>{e Extetision Service 
' can give you this additional ^ 
informatiop.* 

This gtiide will tell you: ' 

• the most comiAon features of 
pests, how they devetop, and 
th^ kinds of dapiage they do, 

• methods you can use to 
coijtrol pests and how to 
combine these niethpds for 
tte best results, 

• how pesticides Work, 

• how pestkide labels can help 
you,' 

• how to use pesticides so they 
will not hann you or the 

, environment, > • 

• how to choose, use, and care 
for equipment, and 

• the Federal lays thatapply 
to the things you do on trie 

I job. 

The test for certification will be 
based on: 

. . • genA*ar information, -and 

• problems and situations that 
occur in the specific kii^ds of . 
pestcontrol jobs you do. • 

You will *hayc to show that you 
Jcnow: 

" ^ • 'the pe^ts yoi/control, and* ^ 

• how to use the pesticides fi^d 
application equipment 
needed in your job. _ 

\ ^ 



Pests 



The first step in solving any problem 
is to understand what is causing it. 
3o tl^ first step in your job is io 
recognize the pests you need to 
control. 

We favor certain plants and 
kbim^s that provide ub food and 
fiber. But we also provide good^ 
growing cnRitions for oth^ pflmts 
and ailimals th^t harm them. These 
^ living -thines that coihpete with ijs 
for fcid fiber, or attack us 
directly, arepeste. The liNsing plant 
St animal a^st depends on for 
survival is called the host, 

ftstscan be put into five main 

^ ftisect^^lui mites, ticks, and 
spiders), 

• snails and slugs, « 
vertebrates, 

• weeds, and 
\# plant disease agents. . ' 
Mbst applicators know tnbat of the 

pests they see on the job.^But 
sometimes unfajjiiliar pests may 
atoear. You can get identification 
aios, publications, and pictures to 
help nnd out what they ai^. -But the 
best thing to do is to contact local 
experts. Ask the Cooperative 
Extension Service or a competent 
consultant to,help»you. . 

\ 

Insects 

Insects thrive in mor(B environments 
' than any other group of animals. 
They live not only on the earth*8 
sumce'but Within the soil and in 
water, They are at home in deserts; 
rain forests, hot springs, snow fields, 
and dark caves.. They eat the 
chokest foods of man*s table. They 
, can .even eat the table. 

Many types of insects affect crops. 
Tl^y cause damage in a variety of 
ways.' They 'mav: 
• feed on k^ves. 



• tunnel or bore in stems, 
stalks, and branches, 

• feed on and, tunnel in roots, 

• feed on and in seeds |uid nuts, 

• suck the sap from leaves, 
stenas,. roots, fruits, and y 
♦flowers, and ♦ 

• carry plant disease agents. 
The plants are damaged, 

weakened, or killed. This causes 
Veduced yields, lowered Quality, and - 
ugly plants or plant products that 
cannot be sold. Kven after harvest; 
insects continue their damage in tke 
stpred or jHtxiessed products. Insets 
also feed on, and in man and other ^ 
animals. Some of these pests carry - 
disease agents which have caused 
millions of deathk to man and 
livestock. * 0 

Not all insects are j^bsts. Some 
help man by doing such things as 
pollinating plants or feeding on 
other insects that are pests. 

Recognizing Conunon Features 
of Insects 

All adult .insects have tv% things 
in common— they have gix jointed 
legs and three body regions. But how 
do you tell pne insect firom another? 
The most important parts to look at 
are wink^ and mouthparts. Some 
'insects nave no wings. Others have 
. two or four. The wings vary in 
shape, size, thickness, and structure. 
Insects with chewing mouthparts 
have toothedjaws that bite and tear 
tke food. Insects with piercing- * . . 
sucking mouthparts have a long 
bed^ which they force into a phuit or 
anjmal to suck out fluids or feji»d. 

Almost all insects changed 
shape, form, and'size during their 
lives. This change is called . • 
metamorphosis. 



Some insects change only in size 
as they d^lpp. The adult lays egga 
'A nymph which looks like a tiny 
adult hatches from the egg an d goes 
through several stages. Tnese*. 
nymphs chmge into wjngless adults. 

Some insects chginge flShm^lightly. 
Their nymphs hatch from eggs. 
These nymphs, which ha^« no 
wings, go through several growing 
stages. They change into winged ^ 
adults. 

Other insects change completely. 
They go through fyur stages. The 
larva Wches fix)m an egg. It is a 
worm, caterpillar, grub, or maggott 
This is the stage in which thef||^ 
insects grow the most ah<l do tne 
most damage. When fiili^own, the 
larva changes into apupa. During 
this stage it changes into the adult 
The adult stage usually has wings. 

Here are the insect groups that 
include m*ost of the insect which 
man considers pests. Yoii should be 
familiar with the characteristics of . 
each group that you qontrol and the 
type of damage each group does. 
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Bristletails 

• No winga- 

^ • Chewing mouthparts. ' 

• .IJsually have two or three 
long tails. 

• Young and adult Jook alike 
, (no change in form). 

• Usually found in houses and 
other buildings. 

• I'eed on plant fiber cloth and 
all starches. 

• Silverfish and firebrats . ^ 
belong in this group. 





Termites- 



Piercing-sucking mouthpartfe. 
Young and adults look alike, 
but young lack wings. . 
Suck the juice from plants — 
ana blood from man and ' 
anunaiff. ^ - 

Reduce the vitality and yield 
of [Hants and animals, and 
may, carry plant and animal ' 
disease agents. • i \ 
Bedbugs 4re in this group. 



10 wings. 
Chewing mouthparts. ^ , 
Broa^ihead. 

Young and adult look ^like.' 
Usually found on birds. They 
caus^skin irritation and 
reduced weight gain and egg 
pitKltlction: 




Swarming termites have four 
wings of equal size and * 
shape; others are white and , . 
hav^ no wings. 
Chewing mouthparts.. , 
Young arid adults look alike. 
Usually feed on wood 
ph)ducts such as fenc^ posts, 
timbers, and flooring! 
Damage to the wood in 
homes and other structures is 
common. 




Sucking Lice 
• No wirfgs. 




Piece ing-suckmg mouthparts. 
Nsarrom head. 

Young and^adults look alike. 
Some feed on livestock. 
Some carry disease, agents. 
Their bites may be painful 
€md c^use itching. 
Hiiman body, head, and.pubjc 
(crab) lice belong inthis " ^ 
group. ' 




, Grasshoppers, Crickets, ajd 
Cockroaches 

• Some have wings; some do / 
not have fully^developed 
wirics. Top pair of wi^igs is 
leathery. 

'Chewing mouthparts. 
Young and adults look-alike, 
but yoi^g lack wings. 
. Grasshoppers ysualTy feed on 

Slant leaves and sterns, 
rickets are found in the 
field or indpors. They eat 
almost anything made ^rom 
plants. 

Cockroaches often occiy in 
restaurants, houses, stores, 
and offices. They eat the 
same foods that^an does. 



Aphids, Leafhoppers, 
Spittlebiq(8, and Scale Insects 

• Somi^ave wings; some do 
" nqt, 

• Piercing-sucking mouthparts. 

• Young; of aphid8,1eafhopper8, 
and spittlnugs look like the 
adults. ^ > , 

• Adult scale insects ,are scale-* 
covered and sta^yr il one place 
on the plant. 

• Suck the juices from plants. 

• Reduce the,vitality anji yield 
of pl^ts. 

• Some-carry plant disease' 
agentff. 




Thr^ps 
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Som^ have fringed wings; * 
others have no wings. 

• «C9mbination of chewing 
* irasping) and sucking" 

mouthparts. 

• Ybunff and adults look alike. 

• Ustially Youfid in ftowers or " 
' buds of plants; 

• May cause misshapen or 
poorly developed flowers, 
Duds, pot its, and leaves. 




True Bugs 

• Some have wings; some do 
'not. Top pair of wings is part 
leatlvery and part 
transparent. q 

1^2 O . 



Moths anii Butterflies 

^ Most adults have four lar^e 
wings with many scales tnat 
rub ofT easily. 

• Most moths are a dull brown 
color; butterflies are brightly 

'colored. 

• Mouthparts of some adults 
• are lacking or are a coUed 

tube used for suckuig. 



I^vae are caterpillars, ^ 
ufeua'lly with six jointed legs *. 
arid soft, fleshy legs^ ^ 
liurvaPhave chevying 
■ mo\;ithparts. . * * 
Larval stages afe important 
.pest« on m^y crops. They 
dam^e lesrves, stems, tubers, 
fruit, ^and cloth. 
► Cloth^Trioths are in this 
group, 

• V : - 




► Mouthparts of adults ' 
piercing-sucking, but may be 
si ightly"^ modified for * ' ^ 
sponging, rasping, or tutting. 

» Young (except mos(}uitoes) 

are maggots, 
i Head of young usually not' 
• well-defmed; mouthparts are* 

small, dark, and hooklike. ^ 

> Yoiing mosquitoes live in 
water. They have a well- 
developed head with chewing 

.• mouthparts. 
Maggots usuaHy feed on 
plant seedlmga»and roots, in> 
oFgank matter, in water, and 
m other damp places. 

» Some rfiaggots feed on 
animals. 

» Some adults csyry disease 
agents. r * 

• Some flies or mosquitfes in 
large ^umberS red*ce the 
production efficiency of 
animals 



Mites, Tic\cs, and Spiders: 

Mites, ticks^ and spide/s are closely * 
related ta insects. The main ^ 
differences are that the adults have 
eight jo^mied legs instead gf six ^d 
have t^o boJy regions. Thi^y do jfiot 
haVe^^ings"^ 

r 

Recognizing Common Features 
of Mites, Ticks, and Sipiders 



Beetles \ 

• Aaults with the two top 
wings usually hard^nd shiny 

^ and the bottom wings » 
transparent. • 

• Chewing mouthparts. 

• Youngare grubs or worn]S. 
^me have no legs, others* 

" • have six. ^ 
* • •• Young jand adults pe found 
' on plants, in soil, and in wood 
in^^ildmgKi^ . 

• poth the aduTt^and larval 
stages may damage stored ' 
food products, planjs, and, in 
some cases, animals and 
animal products. ^ . 






Bees, Wasps, Ants, and Sawflies 
• * Most adufts have a narrow 
waist; sawflies are an 
exception. 
\ • Some have four wmgs; some 
have none. - ^ 

• Che wmg mouthparts. 

• Most youig worfnlike with no 
legs. . The yoiing of sawflies . 
are caterpillar-like. 

• Young usually in nests in 
soil, or made of mud, paper, 
or wax.. 

• Painful sting of man^ »a(iults 
makes spme of these a' pest. 
Othefsinay damage wood 
products. 



Adults and j^ymphsrhave ^ 
eight legsr larvae have six. 
Very small— about the size <Jf > 
the period at the end of this >. 
line. ;% 
No wings. . . 
.Suckin'g mouthparts. 
Soft-bodied. - # 
Injury they cause ysually is 
noticed before the Jfnites are ^ ■ ' 
found. * ' c 

• ^When present oh plants in \ 
large, numbers, their feeding 

^ turns foliage and buds- . 
whitish,, reddish, or brown. ^ ; 
Some may sta^ frjuit. \ 

• Some mites make thm webs i 
on plants.\ . 

• On animfi^*, they cause \ 
■ severe skm irritations^ ' , 

redness, scabs, and scaliness. 
^^higgers (also called jiggers, 
an^ red bugs) that attacK 
man are mites. 



Flies and Mosquitoes 

• Adults' have only two wings ^ 
(other winged insects have, 
four). ' . , 
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Ticks - 
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Adults and nymphs liave 
tight legs; larvae Have six. / 
Leathery or soft (sometime^ 
colored) Dody without a 
distinct head. " 



I Piercing-sucking mouth parts 
with which they firmly 
attach themselves to the host 
animal. 

> Parasitic on animals, 
including man. 

Must have blood to complete 
their life cycle. ^ ^ 

> Some,carry disease agents to 
* man and animal^. ^ * * 



Recognizing Common 
Featured of Vertebrates - 

AJJ virtebrate animals have a ' 
jointed backbone. They include fiSh, 
shakes, tui^es, jtlligators, lizards, 
frogs? toads, salantanders, birds, and 
mamtpals. What m^ be a pest 
aniipal in some situations may be * 
highly desirable in others^ A, 
muskrat, |br instance, is a fur- 
bearing apimal, but its burirows may 
weaken man-made earthen dams. 





Spidjers 



Eight legs. 
Biting mouthparts. 
Vary in length frohi a 
fraction of an inch to 5 or 6 
inches. 

Useful to man because they 
eat insects, but webs and 
excretions may be a nuisance. 
Black mdow'and brown 
recluse bites are dahgerous to 
man.*' / 



Shail&r and Slugs 

Snails and slugs are members of a 
large group of animals called 




mollusks. Snails have a hard shell; 
slugs hs^ve no sheU. They feed>n 

f)laBt foliage. Th^y are pests m 
awns, landscape planting% and 
greenhmises. * 



Fish 

Man has caused most fish 
probjems. We have put some kiids 
where they normally \vould not have 
been. We think some fish are, 
undesirable betgjise th^y are not. 
useful fpr sport or for food." Others 
cotnpet^ With more desirable' species. 
Some fish are intermediate hpsts for 
parasites of m^. 




Reptiles and Aipphil^iang 

Reptiles (snakes, lizards, turtles, 
and alligators) and amphibian3 

-{frogs, tpads, and salamanders) may 
cause local problems. Althou^ most 
of them do little damage, nlany^ . 
people fear or dislike them! * 
Poisonous snakes can be a real 

' problem. So can snalttes and turtles . 
in fish hatcheries or waterfowl 
production areas. 



Birds . ✓ 

Bird damage can be quite vailed. 
It includes: r. 
struptural damage by \ 
woodpeckers, . 

• destruction otfeed^nd of 
fruit, nut,' grain, timber, a«d 
vegetable crops by seed- and 
fruit^ating birds, 

• hazards to animal a^nd 

^ miipan health caused by 
birds like pigeons and 
parakeets,^and 
annoyanc^ caused by birds 
roosting near dwellings. 
PeiJk marks, location of damage, 
tracks, fe^th^rs, and dtoppings are . 
isigns of bird damage. 

P 

^Maimnals 

• Damage by mammals is varied. ♦ 
Some cause serious^health problems • 
to livestock and humans. Disease 
agents mammals transmit to man « 
cause rabies, plague, foi# poisoning,, 
and tularemia. Killing of other 
aniipals by mammals ts costly. Some 
damage fruit, vegetable, nut, grain, 
range, and tree crops. The damagp . 
they do to dams and ditches can He 
very costly. They damage such 
things as lawns, clothing, furniture, 
^nd buildings by gnawing and v 
burrowing. Mice and rats annoy JkJy^ 
living in our homes, offices, and 
tories. 

How do you tell what mtoimal 
caused the damage? Yqu can 
eliminate some suspects if you know: 
• • which knimafs are found in • 
^ your part of the cAmtry, 

• what Kinds of'places they live 
in, and 

• what their habi^ are. 
Anin^ signs (tracks, droppinss; 

toothmarks, diggings, burrtws, hair, 
and scent) pluytne type of damage 
will give yon further clues. 
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;Weed8 ' , ' ' 

* A weed is simply ''a pli^t out of . 
place". Weeds are a problem ; 
because: 

• they reduce crop-yields, 

• they increase costs of 
prdduction;^ ^ 

^ • ^they reduce quality of crop 
' • * and livestock jaroducts, 
•some cause skin irritation 
and hay fever. Some are 
poisonous to man, his 
livestock, and wildlife, an'd . 

• they spoil the beauty pf turf 
and kmdscape plants. 

Recognizing^ Common Features 
of WiMds . 

BeiTore you can control w^eds, you 
need if) know Something about how 
they grow. One important feature is 
the length of their life cycle. 

Amiuals 

• Plants with a one-year life cycle 
are annuals. They grow from^eed, ^ 
mature, and produce s6ed for the , • 
next generation in one year or less. 
They may be grasslike (crabgrass 
;and foxtail) or broadleaved (pigweed 
and cocklebur). 




Winter, rrnnwa/s are plants that 
grow from seeds which sprout in the 
fall. They groW, mature, produce \ 
seed, and die before summer. 
Examples: eheat, henbit, and annual 
'bluegrass. 





P^enmals 

^ants which live more than two 
years and may live indefinitely are* 
perennials. DuAng the winter, many 
lose their foliage and the stems of || 
others may dfe back to the ground. 
Some grow from jseed. Others 
produce tuj)ers, bulbs, rRizomes 
(below-ground rootlike Stems), or 
stolons Xabove-ground stems that 
produce roots). Examples: Johnson- 
grass, field bindweed, Sandelibn, and 
plantain. ' ^ 

Creeping perennials produce seeds 
but also produce #\izome8 atid 
stolons. Examples: Bermuda grass, 
Johnson grafts, and fiel^ bindweed. 



Summer annuals are plants that 
result from seeds which sprout in 
the siting. They grow, mature,- ^ 

groduce seed, and die before v^ter. 
xamples; crabgrass^xtail, 
cockleDur, pigweed, And 
lambsquartera. 
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Biennials 

Plants with a two-year life cycle 
are biennials. They grove from seed 
and develop a heavy root and 
compact cluster of leaves fhe first 
year. In the second year they 
mature, produce aned, and die. 
Examples: mullein* burdock, and 
bdll thistle. > 




Simple perennials noi^nally 
reproouce by seeds. But root pieces 
may produce new plants following 
fcechanfcaT injury during - 
cultivation. Examples: dandelions, 
plantain, t^s, an^ shrul^. 




f^' Recognizing Common 
,/ Features of Pluii Diseases 

';. ^ A plant disease is^kfy. harmfiul 
' condition' tha,t ip^s e dtant . ^ 

diffecent froi^ *^riii^li$l^t in its 
/ a^)pea|^incfew^ftoctioa^ 
* ' didea^s divioed into *wo groups 

r»-^-^on-p3ra8iticTPfant* Diseases ' 

J Tl\ese are.causeJby n6n-living ■ , 
agents^ The causes can include sucti 
things ^st 



Bulbous perennials may refwoduce 
by seed, bulblets, or bulbs. Wild garlic, 
for example, produces seed an^ 
bulblets al^DVfe ground and bulbs ^ 
below ground. 



nutrient*deficiency, < ^ 
extreme cold or heat^^ 
toxic chemicals (air " i 
pollutants, some pestiddesr'* 
salts,* 00 much fertilizer), 
mechmicai injury, and 
laQk of or too mueh watet. 
These diseases.cannot be passed 
fronj one plant to aiiother^ 

Parasitic PJant Di 
Th^se are caused HPP*xing agents 

• which live and feed-o^i c«b pJmts. 
They c^ be passed frohi tipe plant to 
another. The, most common causes ofV» 
parasitic diseases are: 

^ fungi,. 

• bacteria, 

• • viruses (viroids and 
mycoplasmas), and 

. f, f nematodes.^- 

> Insects, which were discussed 
* earlier, can be, another pause. A few 

seed-producing plants and some 
microbes can cause plant diseases, 
too. ' ^ . ' 

Three thing§ are ,requi)fipd before a 
. parasitic disease can dev^op: 

• a suSceptibles^o^t^UAt, 

• ^9 paras ftic agent," and 

• jsin environment favorable for 
' . pdrasite devSlopmeni 

Fungi^re plants that lack gfreen 
color (chlorophyll). Thev cannot 
make their own food. There arejnfibre 
< ^ than 100,000 l^inds o^Jungi of many 
types and sizes, Not^aii ar^ harmful, 
and many are-helpful to ST&n.. Mij&iy 
are microscopic, but some, surfLas 
the mushrooms, may becoipt (ft^te ' 
-* . large. Most fupgfi reproduce by \ 
spores, which function a^Mlfthe 
. same way seeds do. Fiin^i' mav • 
. attack a plajit both above, and Deliew 
V • the soil surface. x z 



Smut^ ' ' » 

Fungus diseases include appfe *^ 
scab, anthracnose of beans, siiiut in 
coffl^ and powdery milciewton ' 
landscape plShta. 

Bacferia are miQroscopi<;^ -one- 
cell^ plants. They usually 
^ reproduce by simplySirviding inlialf. 
Each^h^lfbfioomes a fhlly developed 
bacterium.. Bacteria can birfld up 
fast unde!; ideal-conditions. Some' 
^can divide every 30 mingles. 
Fir^blight of pears: lialo blight of , 
beans, 'and bacterial leaf spot on 
^ peached are caused by Bacteria. " 
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LeqfSpot 

Viruses are so sfnaM that they 
cannot be seen wjth the'unaided eye 
or even with an ordinfiu^ microscqp^. 
Tbey are generally r^gnized by 
their effects. on plants. Many^ viruses 
that cause plant disease are^carrjed 
by insects," usually aphids or ' - , 



' leafhoDpers. Viruses are easily ^ 
*carriea along^i^i bulbs, roots, cuttings, 

and seeds. Some viruses are 
* transmitted when. machines or m^n 

touch li^althy plants after touc^h'ing 

diseased^lante. A few are 

transmitted in pollen. At least one * 

virus is transmitted by a ftingus/A 

.few €tre transffiitted by nematodes. 
* Whe^at streak mosaic, tobacco 

n^sak, and com dwarf are diseases 

caused by viruses. 
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death of tissue, such as 

ghts, leaf spots, wilting, 
andcapkers. . . ^ 



Dvowrf^Yirus 

Nematodes are small, usually 
^ microscopic, roundworms', also called 
'eelwortns. Many nematodes are 
. harmless. Others may attack crops 
planted for food, fiber, or landscape 
piirposes. Some sp«cies^tack the 
above-ground pFant parSVsuch as 
leaves, stems, and se^s. Btft most 
speciep feed on or in the roots. Thej 
m^iy fe^d in one location, or they 
^ may constantly move through the 
roots. Nematodes usually do not kill 

Elants, but reduce growth and plant 
ealth. They may Weaken the' jjlant^ 
* ' and make it susceptible to' othei' 
disease agents. 
2V11 nematodes that are parasites 
^ on plants h^ve a holloijv feeding ■> , 
' sj)ear. They use .it.to punctui^ plant 
^ cells and fe^ oiii the cell content^., 
• , Nematodes mayJ;^de,velop and feed 
either inside or |feitside of a plant. 
Their life cyoji^pclucles an eg^, fcuii 
larval staces^^Kd an adutt: Most ^ . 
larvire Jook like adults^ but are 
* gmailler. The females of someigsuch 

as root knot and cyst nematodes, 
^ become fixed in the plant tissue.' ^ 



Identifying i^lant Piseases 

You cannot always tell' one plant 
disease from another just by looking 
at the plant itself Because many . 
disease agents cause similar injury, 
you need "Other evidence!. Identifying 
the cause is a better way to' identify 
the disease ^ You- usually need a 
mkroscope or magnifying lens to see 
such things ^ fungus spores, , 
nematodes or theti' eggs, an.d 
bacteria.. YoO/need more training to 
fmd and idemify t^ cause o£a 
diseaise than vou n^dJo^oittfiru the, 
effects. 




Jheir bodies become swolleh and' 
rounded. The root ^tnot nematode . ' 
deposits its'eggS in a mass'outside of 
its body. The cyst jiematode keeps- 
part of its eggs mside its ho^y after 
death. Theymay.survive there for 
many years. ' ^ • 

Development of Plant Diseases 

A parasitic disease depends on the 
life cycle of the parasit^. The 
envirohme^t affects this cycle 
greatlyr^emperature and moisttire 
are especially important. Tbey, 
affect: ' ' 

• the activity 9/ the parasite, 
P the ease witfi whicn a pl%^t 

\ ' ^ becomes diseased, and \ 

the way the*di6ease develpps., 
•The*^ disease process starts whenif 
the parasite arrives $1 part of a 
plant where irt/ection c^n^ occur. This 
step is Jailed mocu/a^ion. If 
environmental conditions are 'good, 
the p^urasitQ will beg|n to develop. ^ 
* This stage t^fore.ii^tiry de velops is 
cal9h incubation^SjStt parasite c^n 
get into thiB plan^he stage called • 
infection Starts. Tlje plant is diseased 
. when it responds to the parasite. 
The threl main4iy|vs a plant 
responds are: WjL ^ 

• overdevetopmer^f tissue, 
,^ch as galls, swellings, ai«i 

^ leaf curls,* * 
' • underdevelopment- of tissue,' 

such as stunting, lack of 
% chlorophyll, andincomptete 
development of organs, ana 
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yfTo solve pest problemg^ you must: ^ Pest Control 'Methods 



• Identify^ the pest, 

• Know what control ^nethods> 
are available, 

• Evaluctte thebenefits and 
riskb of each method or 
combination of methods,^ 

• Choose the methods that are 
most effective and will cause 
the least harm to you dhdthe 
environment, - ^ 

• Know the correct us^ of the 
methods, and 

• Know local, Sta£e, and 
Federal regulations that 
apily to the situation. 



. Principles of Pest Control 

We often tlik about (he Var" 
against insects, plant diseases, 
weeds, and^rats. In a war between, 
coxmfries, would a national leader 
use only the Army? Wouldn't he also 
use other tools, such as the Navy, 
the Air Force, and propaganda? ^ 

Yet, in our struggle against pests, 
how often do .we jyst *use the 
handiest or cheapest pesticide? How 
often do we forget to consider other 
methods or combinations of 
methods? How often do we forget 
about effects on the environment? It 
mw be too often. ^ 

The' use of a combination of 
methods to control pests is basic to 
all pest control. Modern pest control 

is: ; 

• using all available methods^ 
to keep pests below 
economically harmful levels 
and 

• damaging the environment 
^ little ras possible in the 
process. 

- The chaitlenge lies in our ability: 

• ta control pests so that'iiyury^ 
caused by them is held to a 
minijnunVj and > ; 

• to recognize when direct 
action, such as a pesticide 

r « application, is necessai^. 



Many pest control methods have 
been known and- used fcH* years. But 
some methods, what we c^l them, ^ 
and the way we put them together 
are new. Here are the most 
important pest cdhtrol methods: 




Hesistant Varieties 

'Some crops, aniinals, and woods 
resist pests better than others. Some 
crops and vfofids srh immune to, 
certain pests. By using-xesistant 
types, we make the envfi^onment less 
favorable for pests. ThisTnakes it 
easier to keep pests below harmful 
levels. 





CuHuraFContror 

Planlingy growing, harvesting, 
and tiBage practices may help or 
harm peSs. Cultivating is harmful 
toweeds but may result in the 
spread of diseases and nei;iatodes. 
Other practices syich as crop 
rotation, methods of construction, 
time of planting, and proper 
fertilization all afTec^ pests.^ 




Biological Control \ 
Biological coi^ol is most common 
for insects, rtiitjp, and some weeds. 
Bi&logScal control oqcuiXEnaturally. 
IJeleasing ntore of a jpest's naturleJ 
enemies— parasitel^edators, a^d 
disease agents— ipto thrtarget fio^aa 
can increase this naluratcontrol. 
Many pests com^ from .o9ier 
QDuntries. Brihging in th^ir natural 
enemies often helps cotsttrol them. 
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Mechanical-Physical Control , 

. Som^' physical methods and 
examples of their tise are: 

• .'trans for r&ts, mice, and 

pirds, \ . 

• barriers to jrotect against 
termites, rodents, and flies, 

■ M light to attract or repel pests, 

• soudcl to kUU attract, or repel 
pests, 

• beat to kill pests, 

• cold to kill pests, 

• radjiation t9 .8terili25e or kUl 
^ . pe^ts, and 

• electrocution to kUl pests. 



Sanitation 

Removing the sburce of food 
control some types of pests: 
Cockroach, rat, and fljj^controlfU 
often hard unless you removejth 
food or filth they feed on. 




It AU Together 

ciSfmbiijation of methods you 

will depend on the kind and 
^nt of coi^trol you need^'fThe 
maih types of ppntro}? are: 

rfventibn , . • 

jijag a pest from becoming a 
^bl^m: Includ^use of such things 

'' • 

• sanitation, ' 

• resistant-jJants, animals, or 

• treated ^eedi 

• pesticides, / • i- 1 

• ci^tural centrols, , 

• quarantines, and 

• seed certification. 

Suppression ' 
' Reducing pest numb^ or damage 
to dn acceptable level, inchides'use^ 
of such thmgs as: f 

• sanitation, 

• resistant plants, animals, ol^ 
wood, • 

• pesticides, £ttid ^ 

• cultural controls. 



Remember, the most inlp«rtant 
principle of pest control isr 

• Use a pest control method • 
only when that method will 
prevent the pest from pausing 
more damage than is ' 
. reasonable to accept, 
Even though a pest is present, it 
may not do very much harm. It could 
cost more to control the pest than 
would Rave been lost because of the 
pest's daiK^|||§. 



Legal Control 

V .Legal controls result . 
State, or local laws and 
They include such tl|in| 
quarantines, 

• inspections, 

^ • embaMoes, and 

• compulsory crop 
desto^ctjon.' ' , 



rom Federal, 
regulations, 
as: 



' product 



Ei:adication 

Destroying or Removing & peSt 
completely from a crop, an area, or a 
geographic region. 
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Pesticides 

Pesticides often must be Vised. 
Other methods cannot always ' 
prevent harmful pest levels. Use 
pesticide^: 
# • where they are needed, and 

where they can be used ^ 

safely. 

S^^t and use them so they Work 
with other methods. Be carefiil not , 
to harm yourself or the 
envifonment. Using pesticides along 
with^ther methods is often better 
than using any one method by itself 
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^ After considering all available 
' control methods^ you may decid.^ 
that a pesticide is needed. Here are 
8ome*tning8 you should know in 
order to choose the right pesticide ^ 
-and use it most effj^tively. 

Pesticides ,afe chemicals us^ to 
destroy, prevent, or control pests. ^ 
They also include: ^ 
chemicals used to attract or . ? ' 
repel pests, and 
• chemicals used to regulate^ , 
plant growth or remove or*^ 
coat leaves. 
Here are the types and uses of ^ 
pesticides: 

Insecticide: controls^ insects and 
other related pests ^ch as ticks 
and Riders. 

MUicide: controls mites. 
Acarkide: controls mites, ticks, 
and spiders. 

Nematicide: controls nematodes. 

Fungicide: controls fungi. 

Bactericide: controls, bacterid. 

Herbicide: controls weeds. 
^Rodenticide: controls rodents. 

Avicide : controls birds. 

Piscicide: controls fish. 

Molluscicide: controls moUusKs, ^ 

such as slugs and snails. 

F^redacide: controls vertebrate 
' pests.' 

Repellent: keepe^sts away. 

Attractant* lures pests. 
.Plant Growth Regulator: stops,. 

speeds up, or otherwise chaises 

normal plant processes. . ^ . 

Defoliant: removes unwanted T ^ 

(dant growth witho\it killing the 

whole plant, immediately. 

Desiccant: dries up plant leaves 

and stems and insects. ' 

Antitranspirant:^cosLts the f . 

leaves of plants to reduce 
•i^inwanted water loss 

(transpiratiop). 
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The Nature of l^esticides 

Pesticides can be grouped according 
to their chemical nature. The groiips 
are: 



Inorganic Pesticides 

Thise arj^ade from mine: 
Minerals used mo^t often are 




- arsenic, copper, boron, lead, 
meijairv, milftir^ tin, and zinc. ^ 
SpaniMes: ^ead arsenate, Bordeaux 

Hfnitture, and Paris green. . 




^ Siyn^etfe Organic Pesticides 
Thes|^ are maunadc pesticides. 

" They contain.ccroon, hydrogen/and 
one or more other elements such as 
chlorine, ^phosi^rous, and nitrogen. 

* Examdes: 2,4-D, ^trazine, captan,- 
par&tnioh, and malathion.* 





Living Mipro-organisnis ^ . 
These affie viruses, l)acteria,.?ind 
^ iunei, prodilced by man. Examples: 
' the oacterium Bacillus 
'thunngiensis, and the polyhedrosis 

virus , . 
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Plant-Derived Organic Pesticides 

Thes^ are made from (dants or 
plant parts. Examines: rotenone, re^ 
squill, pyrethrins, strychnine, and 
nicotine. 



How Pesticides Work 
» 

Pesticides also can be grouped • 
according to what they do. Many 
synthetic organic pesticides work in 
more than one way. Read the label 
to find out what each pesticide Will 
do. The mgyor groups are: 
- Proteciante; applied to plant?, 
animals, structyres, and ^ 
products to prevent entry or 
damdge by a pest. ' 
Sterilants: make|pests unable to 
•-reproduce. ^ . " 
Counts: kill pests simply by, ^ 
contacting them. 
^jStomdch poisons: kill when 
^p^allowea. 

'^Systemics: taken into the bipod 
of an animal or sap of k plant. 
) The^ kill the peist without 
^»harming the host. 
Translocated herbicides:- kill . 

f)lants by being absorbed hy 
eaves, stems, pr roots and ^ 
moviftg throughout the' plant. 
Fumigants: gase9 which kill 
when they are inhaled or 
otherwise absorbed by the pest. 
Anticoagulants: prevent norma) 
.xlotting of blood. 
, Selective: more toxic to some ' 
kinds of p].ajits or animals than, 
to others.' 

Nonselective: tofcic to most 
plai^ or animals, 
r -^hemmonks: affect pest* by 
^ chAi^ng thei*" beHavior: 



Using Pesticides ' ^ 

Many terms describe when and how 
' to use pesticide^. They ar^ used in 
i labeling. They also are foun^l in 

leaflets and bulletins that you may 

f)l from yourlocakiGriyerative" 
xtension agent or otn&s adyour 
• land-grant juniversity. You should • 

knbw and understand 1#iese |enns. 
, They Will help you get the best 
regujts fro^n your pefcticides with the" 

■ is " 



least possible harm to you and the 
environment. 

When ,T6 Use 
Terms that tell you wheti %b use^ 

the pesticide product: 

•Preemergence: used before crop 
of weeds -emerge. May also refer 
to use after crops emerge or ar4 
established, but before weeds 
emerge. 

Preplant: used-before the crop is^ 
dantefl. '4 
Post^mergence: u^ed after the 
crop or weeds have emerged. 




Preemergence and Postemergence . 

How^To Use . . 

Terms tKat tell you how to use the 
pesticide product: 4 

Band: application to a strip over 
or along a crop row or on or 
around a strticture. 
Basal: ^plication to stems or 
. trunks at or just above the 
0*ouad lin6. 

Broadcast: uniform application 
. to an 'entire, specific area. 
Crack and crevice: apjriication in 
structures to cracky and crevices 
where pests m^y live. 
Dip: comfdete or partial 
immersion qf a plant, animal, or 
object in pesticide. 





A'cc^racy Is Important 

The rate and time of application ofi 
'pesticides are critical. Most 
pesticides work at very low rates. If 
you use too much, they can harm or 

even kill the plant or animal you ^ , . . 

wish to protect' Pesticides .work best ppisoning is calted^^s^icide 



Light may break dowij some 
pesticides if th^y are left on the soij 
surface for a long time. ^ 

Pesticide Resistance 

The ability of. pests to resist 



J)irected 

Directed: aiming the pesticide at 
a portion of a jnant, ipimal, or^ 
stnibture. 

Drench: saturating thef^soil with 
a pesticide oi; or ak treatment of 
an animal^ with a, liquid* 
^sticide. ' ^ 

^ Foliar: application ^to the leaves 
. of plants. / . ' » ♦ \ 
' In-furroio: applicai^ion to or in 

*.tbe fiiinrow mwiiich a plant is - 
planted. /' 
* . Overfthe4op: 'application pv^ ' 
the top of the growing crop.' 
Pour'cm: pouring tft pesticide 

• along the midline of the back of 
livestock. / . ^ • 

Sidedress: application along the 
side of a crop t^ow. . • ' 

SoU application: application "to 
the soil rather than to 
vegetation. „ ' , , 



wh^A^jJied at specific times». 

Applying thenf Ijefore of after fl 
Correct time r^uces of pven 

elimimates their effectiyetieae 
\- . Since all these chemicals work 
" in small amoujits, be .careful to treat 
► only the intended target. Avoid ' 
• getting them on^n^hing el^ ^ a 
' result t)f drift or of residue in 

application equipment or soil. 

F^c^rs Affecting^Pesticide 
Activity * . , \- * 



lil Factors * ' ; 

^ Of'gQjllc- matter in soils limi^ 
; piBstjcide\£tivity. Soild-witb • 

organic matter CQlltent may- heed 
. higher, rates of pesticides;for gfpd 

pes^ control. poIlowMabel' ' 

JnstrucUons 



* Hi Soil texture also aflfocts'tne way .i^ 
' pesticides work. Soils. w,iti^£Jn^* 
particles (sUts aud^^d^) i^ovide the 
most surfaq^. area^oiS^ may need ' 
' Jiigher rate's. Coai3er 6©Us'/€dndsl5^ 
have less, ^rface area. Use fower * 



resistance. Consider this when 
planning jKst control programs that 
rely on ^tie use of pesticides. 

Rarely does any pesticide kill all 
the. target pests. E^fcKtime a^ • 
pesticiae4]s us^, it selectively kills 
the most sensitive pests. Some' i)ests 
avoid *the pesticide. Others ar6 able 
to withstand^ita dTects. Pests th^t 
, ar^ not (iestroyed pass along to their 
ofTspring the trait that aHtowed'them 
to siirvive., 
fWhra We use one' pesticide • 
' * re pearly i^ the dame place,> the 
pe^t popuj|ation somejtijnes buil^ up 
it^res^tap<ie^ S^me pests have 
' , become ^act^caliy immune to 
/ poisoping"by»5ertain pesttcides. 

' Nqt evefyresticid^ failufe i^ • 
' * caused by pe^ resistance,, hoy ever. 
' Make surelfrat you ^ave: ■ 
^ • u^ ithe eotrect pe|ti|pe. 




an<^. 



rates on thera..FoHaw 'label 
irvstniictions*} . - 




^oil IncoriJbration 

• * 

^Soil incorportil\on: use of tillage 
implements to mix the pesticide 
with the soil; . 
Soil injection: applica0en 
beneath the soil surface. • 

* Spot treatment: application to 
toall M-ea. 



instniction?; 

^ ■ 'I ... 

' Climatic Factprs 

SailmoisUire dnd rjxin affect the * 
%-way psticidesVork.'They also^affect ^ 
how long- pesty: ides, sidy- on soil aftd.*J 
pfatits.. Pesticides t^/sarkiDe^.with^ 
moderate ^il moisturb.' Wknes^ , , ^. 
may keap the pestle idfe* from '4,, J* J 
conta^in^ the soil partiolesf R^^ih . - 
causes solubte pesticide^to'leacji 
down through t^ie soih Rain is good . 
when^p^eemergenc^ pesticicfes^i^ . 
ap^lfed tQ th^i* surtacef It carries ' ^ ^ 
them i3ovsfn intp the soil to the pests' 
But rain during or spon ^aher over- 
the-top 0;* foU^ applications-is not- .J 
good, ft may wasn pesticides of^ the . 
leave^. . ' *, * * 

Humidity and temperature also* 
•affect ^tbe way pesticides work; 
Herbicides work best when plants 
are growing fast. Jligb relative / 
humidity and optimum ' 
temperatures usually cayse this fast 
growth. High-temperatures cause 
• som^soO pesticides evaporate 

auifckly. LoV temperatures may slow 
own or stop th6 activity of some . ' 
- pesticidj»s. • . • - ^ ^ 
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• ysed the correct* d( 

; " • V 9PP^^ R^stid 

, '\corr^tIyi • * ; , . * • 

yx)UT Cooperative Extensib'i? . * | 
Service can help ycii find outjvhy 
\ yovi.did not ^et the^sijred results. ^ 

Desiccatii;is» l)e^liant^, a^d 

Antkr^spirants : ' ^ \ ' 

Plant growtb jegQlatofs, desiccants, 
defoliantfs', artd antitr&nspiranYs , - ^^ 
cfiai^ge hdl»mal plant .processes. 



How They Work 




^Plant Growth Regulators * 

All plant parts are made up of tiny 
cells which continually hiulttply and 



• grow. Plant growth regulators sp^ed. 
"Up^ slow down, or otherwise effect 

* cell gfcwth and re product iorx^.'Her^ 
are some ways they are used: 

decrease preharvest drt)p, ' 
increase nil it, firmness,-**^ 
reduce scald, 
delay water core (wat^- 
'soaked area around core of ^ 
fruit), 

increase red color, \ 
thin fruit, ' ' ' 

increase flowering, * " 
reduce fruit cracking, 

Somote uniform bearing of 

control pi ai(t height, 
prevfent or delay sprouting of 
tubers, . 

• promote dense gjowtp of 
landscape plants, 1 

^ p^^ote earlier flowe|ring, 

• prevent seed formation, 

• induce branchmg, 

• reduce sucltenng, 

• hasten fruit maturity, 
•, increase seed yieid, and 

• control excessive growth. 



Types of Formiilation^^ 

Active ingredients are the chemicals* 
in 3 -pesticide product that do the 
work. Active ingredients can rarely 
.t)e used in the form in which they 
•were made. They usually must be . 
changed'or mixed w^th somethring 
else. Other ingredients maybe ' 
added to^make them convenient to 
handle and safe,'eSsy, and accurate - 
to apply. Tiiese are' th6 inert 
ingredients. This mixture of active 
and inert ingredients is calted a 
pesticide formulation. Some 
formulatioi^^arexeady for use. * 
Others must be diluted with water • 
or a petroleum sofvent. The 
directions for use ^w ill tell you how to 
use a pesticide formulation^ 

H^e are the most common types ^ 
of liquid and dry formulations. The 
abbreviations are included because 
. Cooperative Extension Service 
-recommendations and the labels and 
la'beling may refer to the 
formulations in this way. 

. LiqUid^ormulations 




Defoliated Cotton 

Desiccaifdr aJ^ Defoliants 

These often are called .h^jwest-aid 
chemicals, because they help the 
fanner harvest his crop. Both are 
used to get rid of leaves, stems, and 
weeds in such crops as cotton, 
soybeans, and potatoes. 

»Antitranspirants ^ 

- By reducing water Iqss, they can' 
• prevent winter damage, - 
maintain color ii> evergreens, 
potect against salt damage, 
nelp protect transplants, and 
prevent needle drop on 
Christrpas trees. 



/ 
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Emulsffiable Concentrates (EC or E) 

An emulaifi^ble Concentrate can ^ 
be mixed with water to form an . 
emulsion. Each gallon of an EC 
usually contains ^ to 8 pounds of 
active ingredient. Di^ut^ EC*s 
usually need little £tgitation in the 
spray tank. « ^ 

EC's can damage some crops. 
Thes^ crope may require a different 
fomulation of the active ingredient 
sikR as a wettable powder or a dust. 



as is or diluted.with oil or petroleum 
solvents.* They contain ^micale • 
that allow them to spread and stick 
well. Ultra low volume (ULV)* 
concentrate^materials should \>e 
used without ftulher dilution. 

Low Concentrates ^hpse 
formulations usually contain less 
than 2 piouod^ of^active ingredient ' 
per gallon: Most of them are 
solutions in highly refined oils. They 
, need nq further dilution. The label , 
will*give you directions for use. They 
are often used for: 

controlling ho,Usehold and 

industrial pests, . 

• mothproofing. ' 

• livestock sprays, or 
sp>ace sprays in barns. 
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Flowables (F or L) 

Sonfi'e active ingredients can be 
made only as a solid, or at best, a 
semisolid. Tliese are finely grou^ 
and put into a liquid along with \ 
other substances that make the 
mixture form a suspension. They are 
flowable solids. Flowables can be 
mixed with wat«x. They seldom clog 
spray nozzles. They ne^ only *' ♦ 
moderate Agitation. Most of them . 
handle as well as EC formulations. 





Solutions' (S) ' 

High Concentrates — These are 
special formulations. They usually 
contain 8 orrpore pounds of active 
ingredient per gallon. Th^y may 
contain only the active ingredieitt 
itself. Most^are designed to be use,c^ 



Aprogols(A) 

These pesticide formulations Are 
liquids that contain the active* 
ingredient in solution in a solvent. 
More than one pesticide noay be ini 
these fonhulations. Most aerosol * 
formulations have a low percentage 
of active- ingredient. They are made 
for use only in fog- or mi.'^^t- 
generating jnachines. They are used 
in structures, greenhouses, and, 
barns for ihaiect control. y 



* 




They can ei^ily drift into non-target 
areas' You can get dysts fpr use on 
seeds, plants, and aiiimals; - 
CKist/^oncentrates* are available - 
fof ,fiir1^^ dilution with dry inert • 
ingredients before they are ready to 
use. 



Liquified Gases 

' Some fumigants are^ases whjrif 
become liquid w^to riaced liqder' 
pressorec Thid t^f ofifonnulation is 
stor^^ under pressure. The pressure, 
may l>e either hi^ or low, 
de^nding on the produot. Some 
' nematicipes, in^ectic ides, fungicides, 
and rbdenticides ai^ formulated this 
way; These formulatilns are applied 
by:* * 

• ii^jecting them directly into 
» the soil, 

• releg^g them under tarps, 
or ^ ^ t 
releasing them mto a 
structure si/ch as a grain 
storage elevatpr. 

. Some other active in^edients 
r^maia liquid in an ordinary 
contamer, but' turn into a gas of 
wapar as or after thev are applied. 
TMse formulations do not require 
^^^^aborage under pressvu'e. They must 
oe put into the soilxjr C9nfined in a 
space before they turn to gas. ' 
Otherwise, they could be lost into 
*the air. 

Dry Fon^mati^hs^ 

3 
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Dusts (D) 
♦ ■» 

Most dust formulafions are ready 
i to Use and contain: 

^ an active ingredient, plus 
• a very fine or powdered^dr}^ 
inert substance such as talc, 
J\ clay, nut hulls, or volcanic 

jash. * \ 
/The Amount of active ingredient 
usually ranges firom 1 to 10 percent, 
j All the ingredients are ^ound ^ 
mto fine, uniiForm particles. Jnert 
(ingredients are often added so 
the formulation will store and 
handle well. Some active ingredients 
are prepared a^ dusts because they ^ 
fer for crops in that form, 
always must be used dry. 



wettable powders s'p^y wdl^nd do 
not clog nozzles, ttey are abrasiye 
,to pumps and nozzlft: Most wettaBle 
powders ve sa}er*foj>use on plants 
than EC's are. . - 




Granules (G) 



Granular formulations are dry. 
Most are made by applying a liquid 
formulation of the active in*gredient 
to coarse particles (eranules) of some 
poroys material. Often used are clay, 
corn cobs, of walnut shells. Granule 
particles are much larger than dust 
particles. The pesticide is absorbed 
into the granule, or coats the outside 
of it, or both*. Inert ingredients iMy 
«b« added to make the formulation 
Kandle well. The amount of active 
ingredient rahges from 2 to 40 
percent. Granular formulations are 
safer to apply than EC*s or dusts. 
They are fnost often used as 8oiI\ 
treatments. They may be apjdiea 
either d^ectly to ttie soil or over 
plants. iTiey do not cling to plant 
foliage, but they may be trapped in 
the whorls of some plants. Granular 
'formulations, like dusts, should 
always be used dry. Never mix them 
with watef. - * 



Soluble Powders 

. Soluble powders .|il80 are dry 
formulations. But when they are 
added to water, th^y form true 
solutions. Agitation in the spray 
tank may be needed to get them to 
dissolve. Aft^r that, no more 
agitation usually is needed* The 
amount of active ingredient in an SP 
is usually above 50 percent. 




Wettable Powders (WP or W) 

These are dry, finely ground 
pesticide forjniWations. They look 
like dusts. But*, TMJLike dusts,- they 
are made to mix witti water. Most 
wettable powders are much more 
concentrated than dusts. They 
contain 15 to 95 percent active 
ingredient— usually 50 percent or 
more, Wettable powders Form a 
suspension rather than a true ' 
^solution when added to water. Good 
agitation is needed in the spray tank 
to maintain the suspension. Good 



Baits (B) . ; ' \ 

' * . ' ^' 
A bait fmmulatip^ is ^an edible or 
attractive substance mixed with a 
pesticide. The bait attracts pests and 
the pesticide kills thenjVhen they , 
eat the formulation. -^aits usually 
are used to eonpol rodents and 
insect pests. TKey can be used in 
buildings or outdoors. Jhe amountrof 
, active in^edient in mOst bait 
formulations is .quite low, usually 
less than 5 percent, 
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PRECAUTlONARr STAIF^irN^S 
HAZARDS '^0 HL/MA\b 
<4 DOVEbltC A\,Vm^o 
DANGER 



? ENVIflONfylEN'^Ai: HAZARDS 



PHfSKpAL OR ChEVCAl 
HAZARDS 



DiRtC^tONS f^OR USE 



. .V 



« 



STORAGE AND 
DISPOSAL 



STORAGE ■ 



DISPOSAL : 



CROP 



RESTRICTED USE 
PESTICIDE . 

FOR RE'AiL :5All AND APPLICATKJN ONLY Br' 
CERTIFIED APPL'CA'tOPS OR PERSONS UNDER THEIR 
O.REC^ D^PEPviSiCN 



PRODUCT 
. NAME 



NtR'' i\ORt t N^ .> 



^-NS ^BS OF 



^ER GAllON 



KEEP OUT OF REACH OF CHILDREN 

DANGER — POISON 



bTA't^^ENT OF PRACTICAL T^^fc^'VL'^ 



IF ON S'^'N — ■ - _ \z^zz=: 

IF IN EvE^ — _r - / - --^. ^ - 

SEE 3IDE PANEL f OP A^Oi^'ONAl v^Rt'.A ,^'ONAP. SM^rMFNTS 
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Labeling 



Each tinie you buy a pesticide, vou 
. alaa revive indtructions to tell you 

how to use it. Those instructions are 
' the labelixig. 

What is labeling? What is a label? 
' These words seem alike but A ey do 
not meari the same thing/ ^* 

Labeling is all infonimtion that 
you receive from the conutany or its 
agent about the jproduct. Labeling 
' includes sucl^iings as: 

a. the laMvon the product, 
a brochiires, 
a flyers, and 

a information handed out by 

ynwr dealer. 

The l<^m is Ihe information 

printed'W or attach^ to the 

container of pesticides. This label 

does many things: 

a To the manufacturer, the 

label is a **l)cense to sell."" 

a To the State or Federal 

Government, the label is a 

way to control the 

distribution, storage, sale, 

♦ * use, and disposal of the 

n-oducts. . 

a To. the buyer or .user, the 

label is a m^in source of facts 

9n how to u8^ the product 

correctly and legally. 

a The label is a way to tell 

users dbout special safety 

measures needed. 

Some labels are easy to 

understand. Others are complicated. 

But all labels will tell you how to 

, use the product Correctly. This 

section wiirexidain the items that 

must be on a label. . 

« ^ 

Parts of Label 

Brand Name \ 

Each comjlany has brand names 
for its products. The brand name is 
the one used in ads. The brand name 
shows up plainly on the front panel 
of the label. It is the most » 
identifiable name for the product. 

Type of Formalati6n 
^ Different types of pesticide 
formulations (such as liquids, 
wettable powder^, and dusts) r^uire 
. different methods of handling. The 
label will tell you what type of 
'"~"lation the pacjcage contains. 
pnYp™® pesticide may be available 
Ej[^^ re than one formulation.^ 



Common Name 

Many pesticides have complex 
chemical namesi SoYne 'have been 
given another name to make Ihem 
easier to identify. These at'e called 
commqn names. For instance, 
^arbaryl is the common name for 1- 
naphthyl N-methylcarbamate. A 
chemical made by more than one 
company will be sold under several 
brand names, but you may find the 
same common name or chemical t 
name on all of them. 

Ingredient Statement 

Every pesticide label must li^ 
what is in the product. The list is 
written so that you can see quicHy 
what the active ingredients are! The 
amount of each active ingredient is 
given as a percentage by weight or 
as pounds per gallon of concentrate. 
It can be listed b"y either the " 
chemical name or the common 
name. The inert ingredients need not 
be namedC but the Tabel n^ust mow 
what peitent of the contentSithey 
make up. 

Net Contents ^ 

The net contents nutober tells you. 
how much is in the contipner. This 
can be expressed in gallons, pints, 
poiinds, quarts, or other units of 
measure. 

Name and Address of 
Manufacturer 

. The law requires the .maker or 
distributor of a product to^t the 
name and address of the company on 
the label. This is so you will know 
who made or sold the product. 

Registration and Establishment 
Numbers 

A registration number must be on 
every pesticide label. It shows that 
the product has been registered with 
the Federal Goverfiftient. It usually 
is found on 'the front panel of the 
label and wiR be written as ''EPA 
Registration No-. OOOO." The, ^ 
establishment number tells whiit 
factory made the chemical. This 
number does not have to be on the 
label, but will be somewhere on each 
container. . g ^ 



Signal Words anc^ Symbols 

• Todotheirjob, most pesticides must 
control the targeV pest. By their 
nature, they are toxic. Therefore, 
some may be hazardous to people. 
You can tell the toxicity of a product 
. by reading the signal word'a^d 
looking at the symboLon the label. 

Signal Words 

One of the n;ost important paj^ of 
the label is the signal word. It^ells 
^ you' approximately how. toxic the^ 
' .material is to g^ple. The signal 
words that fol4P are set bylaw. 
^ Each manufacturer must use the . 
correct one on every label: 



Words 


ToJticrtv 


Appromixate Amount 
Needed To Kill the. 
Av^age Person 


DANGER 


Highb 
toxic 


a laSe t«*«^ 

a teaspoonfu] « 


WARNING 


Moderately 
toxic^ 


a teaspoonfu! 
to a table- 
spoonful 


CAUTION 


Low 

toxicit> 

or 

Compara- 
tively free 
from 
danger 


an ounce to 
more than 
a pi/it 



All products must bear the statement 
' Keep out of reach of children/y 

Symbol ' ^ 

6ne of the best ways to catch a 
person's 6ye is with symbola This is 
why a Skuil*arid crossbohes syfhbol 
is used on all highly toxi<5 materials 
^long with the signal word 
DANGER and the word POISON. 

Pay attention to the-symbol on the 
label. It is there to remind you that 
the contents could make you sick, or 
even kill you. 



Precautionarv Statement 
Hazards to Humans tand Domestic 
Animala li ^-^T^ 

This section will tell you the ways 
in which the product may be 
poisonous to man and animals. It 
also will tell you of ahy special steps 
you should take to avoid poisoning, . 
such as the kind of protective 
equipment needed. 

If the product is highly toxic/ this 
section will inform pfiysicians of th^' 
proper treatment for poisoning. 

I 

Environmental Hazards 

Pestic^es are useful tools! But 
wrong or careless use could cause 
undes j^le effects. To help avoid 
tJbiflrtKe ihabel contains 
environmental precautions that you 
should read ana follow. 

Here are some examples: 

• This product is highly toxic 
to bees eocpospd to direct 
treatment ot to residues on • 

ipr crops.** I 

• '*Do not cbnt am inate' water 
when cleaning equijxnent or 
when dispos-iJig of wastes." 

• **Do not apidy where runoff^is 
likely to occur." 

Labels niay contain bfoadef 
warnings against harming birds, 
fish, and wildlife. 

Physical and Chemical Hazards ^ 
This section will tell you of any 
special, fire, explosion, or chemical 
hazards that th^ product may poae.- 

Statement of Practical Treatm^t 

If swallowing or inhaling the 
product or getting it in your eye^ or . 
on your skin would be harmful, the 
label .will tell/you emergency fii^st 
aid measures. It also wUl tell you 
what types of exposure require , 
medical attention.' 

Th^ pesticide label is the mosi 
important information you can t^ke 
t^^^e physician when you t)iink 
imeone haa been poisoned. 



Statement of Use Classification 

Every pesticide label must shoj^ 
whether the contents are tpt general 
use or restricted use. EPA puts 
every product use into one of these - 
two^i^fasses. The classification is 
based on: 

• the ii^izard of poisoning, 

• the way the pesticide is used, 
and. 

• ita effect on the environment. 

•^1 • v; 
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General Use , 

If a pesticide will harm the 
applicator or the* environment very 
• little or not atall when u6ed exactly 
as directed, it will be labeled a 
generab«use pesticide. 

Th^label on these -pnK^cts will 
say: 

'"General classification." ' 

Restricted Use 

A restricted use pesticide is one 
which could cause some human ^ 
injury or envyronmental damage 
even when used as directed on the 
» label. The label on these products 
will say: 

"Restricted use pesticide for retail 
sale to and application only by 
certified applicators or persons ^ 
under their direct supervision." 

The restricted use statement must 
be at the top of the front panel «f the 
label, y 

Directions for Use 

ThjB instructions on how to use the 
pesti9ides are an important part of 
the label for you. This is the best 
^way you can find out the right way 
to apply the product.. 

The use instructions will tell yoa: 

• the pests the product is 
registered to control (Labels 
use common names for pests. 
Knowing these neunes will 
help you choose the proper 
pesticide and find control 
information), 

• the crop, animaF, or other 
item the product can be used 
on, 

. • whether tlie product is.fpr 
general or restricted use, 

• in what form the product 
should be applied, ^ / 

• how much to use, 

• where the material shou^d^l>e 
applied, and / 

• when it should be apj^jt^. 

Misuse Statement j 

This section will remind yod that 
it is a violation of Federal law ico use 
a product in a manner inconsistent 
with its labeling. Do not use*a_ - 
pr'oduct on a crop or for a pesfnot 
listed on the label. Do not use jit sit 
more than the recommende4 ifate. 
Before the jjroduct could be ^ ^ . . 
registered, EPA required the i ^ •* 
manufacturer {o conduct many'tests 
to be sure the label directions [were 
correct. By following them exactly, 
you will: ] 

• get the best results the 
product can give, and • 

• avoid bi'eaking the taw. 



Reentry Statfem^nt \ * 

If required for the ji'oduct, this , 
section will tell ypu how much tim^ 
must pass before a pesticide-treated 
area is safe for entry by a, person 
without OTotective clothing. Consult 
local autnorities for special rules 
thatjnay^a'pply. k «. 

Category of Applicator j 

If required for the product, this 
'section will limit use to certain 
categories of commercial applicators. 

Storage and Disposal Directions ' 

Every pesticide should be stored 
and disposed of correctly. This • 
section will, tell you how to store and 
dispose of the product and empty 
containers. 
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There are two good reasons for using 
pesticides safely: 

• to» keep yourself and other 
people fi^m teing poi^ned, 
^and , 

• ,lo avoid harming the * 
environment;. 

Protecting Man* 

How Pesticides Harm lAan 

Pesticides can cause ir\iury. ThSy 
are toxic. Manufacturers find out' 
how toxic a ^sticide is by testing it 
on animals. The product^s hazard— 
the danger that ir\}ury will occur to 
manj-depends an the toxicity of -the 
active ingredient plus the exposure 
to the product during use. 

Most pesticides can cause severe 
illnessror even death, if misused. 
But every registered pesticide can be 
xised safely #you use proper care. 

Children under 10 are the victims 
of at least half of the accidental 
pesticide deaths in this country. If 

• pesticides were always (cared for 
4^porirectly, childfeifwould never-^ 

touch them. 

^ Many accidental pesticide deaths 
are caused by.eating or drinking the 
product. But some n^xers, loaders, 
and ajpnlicatoi^s die or are injured 
, when they breathe a pesticide vapor 
or get a pesticide on tneir skin: 
Repeatea exposure ta small amounts 
of some pesticides can cause sudden 
devere illness, . " 

Most pesU^fiies can enter the body 
through th6 skin. You may get more 

• intQ^your body this way tnan you 
would accidentally swallow or inhale 
whiW working, Witif some 
pe^icides, ^km contact alone can 
caBfv^death. , 

You ilj^uld help prevent a// 
accidents with pesticides: ^ 

• by using and storing 
pesticides away from#hildren 
and other, untrained persons, 
and 

• by taking. care to follow 
.directions when-using them. 

Products for restricted use need 
speeial care. The label is ypvy guide. 
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Symptoms of Pesticide Poisoning 

You should know what kinds of ^ ' 
sickness are caused by the pesticides 
ybu use. Ybu also sliduld^^oW the " 
con(litions .under which MPi one 
may mfidte^ou skk. . * 

There are two kinds of clues *to 
pestkide poisoning. Some are 
feelings that only the person who 
has b»Bn poisoned can notice — such 
as nausea or head&che. These are 
symptoms. Others, like vomiting, 
also <?an be noticed by someone else. 
These are signs, So'you should , 
know: 

*• wKat your own feelings might 

mean, and 
• \yhat si^ of poisoning to 
look for in yovu* co-workers^ 
and othets who may have 
been exposed. 
All pesticides in the same 
chemical group cause the same kind 
of sickness. This skkness ipay be 
mild or severe, depending on the 

g^sticide and the amount absorbed. » 
Ut the pattern of illness caused by, 
one type of pestkide is always the 
same. Having some of the signs and 
symptoms doe's not always mean you 
have been poisoned. Other kinds of 
skkness may cause similar signs 
and symptoms. Headacne and a 
feeling pi being unwell, for^examirfe, 
may signal the start of many kinds 
of illness. It is the pattern of < 
syfnptoms tha^^makes it possible to 
tell one kind of sickness from 
another. 

Get medial ad^ 
or any of your fell 
unusual or unexpl 
staining at work o] 
.day. If you suspec 



qukkly if you 
workers have 
ned symptoms 
later the same 
a^person has been 
poisoned, do not l^ave him alone. Do 
not let yourself Of anyone else get • 
before calling your 
gtoa hospital. It is 
autious than too 
ntainer (or the 
iticfde to the 
t carry the pesticide 
passenger space of a 



dangerously-sk 
physkian or go 
better to1>e too 
late. Take the 
label) of the p 
physkifen. Da 
container in t 
car or truck. 
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Synthetic Organic Pestacidea 

OrganOphosphates — These 
pestkides ii\^u^ the nervQus^yatem. 4 
The signs and symptoms go through 
stages. They normally occur in this 
order: 

Mild Poisoning 

• fatigue 

• headache, 

• .dizziness 

• blurred visi<fti ' , * 
* • too much sweating and 

salivation 
. • nausea and voriiiting 

• stomach cramps or diarrhee* 

Moderate Poisoning 

• unable to walk % 

• weakness^' 

• chest discomfort 
muscle twitches ^ 

• constrktion of pupil of tli^ 
, eye 

• earlier symptoms become 
more severe. 

Severe Poisoning 

• unconsciousness-^ 

\* severe constrktion of pupil of 

• nn^jfTe twitches; 

• secretions from motLth and 
nose 

• breathing difTiq^lty 
^ death^if not treated. 

Illness may be delayed a few 
hours. But if sign^ or symptoms'^ 
stfiot more than, 12 hours after you 
wer^ exposed to the pestkide, you 
probably have some other illness. 
Check with your physkiaia to be 
sure. 

» Carbamates — The only 
carbamates likely td make you ill on 
the job act almost like - 
organophosphates. They produce the 
same signs and symptomsJif you are 
poisoned by them. But the iiyury 
they cause can be corrected more 
easdy by a physkian. For this 
reason, most carban^ates a^e safer 
than organophosfmates. The label 
will wfiini you of the danger. ' « 

Organochlorine^— ;Not many 
organochlorines (chlorinated 
h3^rocarbons) have poisoned . 
applkators. 



Early signs aild symptoms of 
poisoning includg; ' 
* ' • headache-, . 

• nausea, * 
vomiting, 

^i\eral discomfoft, and 

• diazinesjs. ♦ 
With more severe pDis6ning, 

convitlsions follow. They may even 
appear without; the warning * 
syoipldms. Coma may fellow the 
convulsions. T^e pjerson also may be 
(muaially excited or irritable. 

Nnrophenola and 
PenOtiehlorophenol-^The signs ' 
and svmptomjS of skin exposure 
include: 

• redness, 

• .burning, and 

• blisters. 

Th^ signs ahSTlsymptoms of 
l^iaoning include: 

• headache,; * • 

• nausea, / ' 
gastric distress, 
restlessness, 

• hot feeling, * . 

• flusjied skin, 

• sweating, ^ - 

• deep and fast breathing, 

• fast beating of the heart, 

• fever, 

• ashen color, 

• coUa/BC^and-' 

• coma. 

Severe poisoning usually runs a 
rapid course. One usually dies or is 
alhiost well within 24 to 48 hours. 

Fumigants and Solv^ts— Too 
much exposure, to these compounds 

• may make a jpferson seem drunk. The 
signs and symptotns are: * 

• poor cbordination, ^ * 

• slurring words, ^ 

• confusion, and 

• sleepiness. 
Repeated exposure to the 

" fumigant metbyl bromide has 
caused permanent internal injury 
without early sjygns or s3miptoms of' 
poiaoning. You c€m absorb a fatal 
dose of it Before symptonis appear. ^; 

Inorganic pesticides 

' . "Large single doses of most 

* inorganic pesticides cause vofniting 
a^ stomach pain.,TI%e si^s*^id 
S3miptoms depen^i on the minCTgfl 
from whic h tne ^^pssticide is made. 

^Plant-denved Pesticides 
very tAxic. Technicfal pyrethrum • 



. mav cause allergic reactions. Som^ 
rotlnone dusts irritate the * 
respiratory "tract. Nicotine is a fast- 
acting nerve poison about as - 

^..^^gerous as parathion. Some other 
plant-derived pesticides are 
strychnine, rotenone, and red squill. 

First Aid. Procedures 

Read the directions in the 
"Statement ofPractical Treatment" 
on^each label. These instructions can 
save }^|ur^ife aifl J.he lives of your 
employees. ' 




If you get a pesticide on your skin: 

• Remove the pesticide as 
quickly as possible. Remove 

« all contaminated clothing. 
Prompt 'washing iflay prevent 
sickness even when the spill 
is very large. Don't forget 
vour hair and'fmgenfeDs. - 
Watef-wettable po\Ydfers or 
suspensiohs are easy to' « 
remove With pJain water. So 
are most emblsifmble 
, concentrates and emulsions. 
Solutions of pesticides in 
petroleum dfl or other 
-solvents are harder to r-emove 
withovit soap or a dptergeift. 
Detergents work better. * ' 
Washrooms and emergency 
field washingfaycilities should 

' have detergents ratl^r than 
p^ain soap. 
If yoit inhale a pesticide: 

• - Get to fresh air right away. 
If you splash a pesticide into your 

mouth or swallow it^ 

• Rinse your mouth With 
^ plenty of water. 

• Go (Mbe t£^en to a physician 
^mnwBiately. , , . 

* <^t is sometimes dangerous to 
cAifse vomiting; follow label 
' directions. ' ^ 



Protecting Your Body 

Pesticides can enter the bojdy in 
many ways. The main ones are: 
* • getting the pesticide on ^our 
^skin, 

•inhaling it, and 

• swedlowing it. 

To prevent this, you must wear 
protective clothing and equipment. 
No safety recommendations can^ 
cover all situations. Your comnjon 
sense should tell voii to use more 

?rotection as the hazard increases, 
he pesticide label will tell you the 
kind of protection you need. 

Remember to bathe< ui^ing a 
d^rgent, when you finisli working 
with pesticides or pesticide- . 
contmninated equipment. P^f time 
you spill a pesticide on yourself, 
, wash immraiately. ^ ' 

Protective Clothing 

Body Covering-^Any time you 
handle pesticides, you should wear 
at least: • ' 

• a long-sleeved shirt and long- 
legged trousers, or 

• a coverall type garment. 

, They should be made of closely 
woven fabric. When handling 
pesticide concentrates or very toxic 
materials, you afio should wear a 
liquid-proof raincoat or apron. Wear 
trousers outside of the boots to keep 
pesticides from getting inside. 
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Gloves — When you handle 
' ^concentrated or highly toxic 
pesticides, wear liquid-proof 
neoprene gloves. However, som^* 
filmigacnts are rcaijily absorbed by ~ 
neoprene. The label will tell you 
what kindl&f gloveg to use. They 
should be long^nough to protect the 
wrist. Gloves should not be lined v 
with a fabric', 'fhe lining is hard to * 
clean if a chemical gets on it. 
Sleeve^ sliould he outside of the 
.gloves tp keep pesticides froip - 
running down the^ sleeves and into 
the gloves. • * , . ^ 

Hat — Wear sometRin^o protect 

«\f head. A wide-^rirtimed, 
ter proof hat will pro^t your 
eyes, mouth, and face^ It 
should not hdve a cloth or leather 
, sW^atband. These swe|ktbands are 
hard to clean if c^h6mica\s get on ^ 
them. Plastic "hard Hats*! with* 



idastic sweatbands are good. They 
are waterproof and are cool* iii tet 
weather. - 

BoOtfr-TWearunlined neoprene 
bootS/ However^ somefumigants are 
readQy'£Oi>sorbed by neoprene boots. 
Follow label instructions. 

tioggles or Face Shield— Weai* 
fogies or a face shield when there 
IS any chance o£ getting pesticides in 
your eyes. Your ev^gwill absorb 
many pesticides. You>an wear 
goe^es alone or with a respirator. 

Care of Clothing— Wear clean 
clothing daily. If clothes get wet . 
with spray, change them right away. 
If they get wet with pesficide 
concentrates or highly ^toxic 
pesticides, desto-oy them. They are 
nard to get clean by normal 
jnethods. Do not store or wasfl 
contaminated clothing with the 
family laundry. Wash hats, gloves, 
and boots daily, inside and out. 
Hang them to dry. Tes t glo ves for 
leaks by filling them 'witS%ater and' 
gently squeezing. 

Wash goggles or face shields at 
least once a day. Elastic fabric 
headbands often absorb pesticides 
9nd are difficult to clean. Have some 
spariBS so youxan replace them 
often, Of use meoprene headbands. 

Respiratory Protective Devices 

Tt^^espiratory tract— the lupgs 
ai^i^' other parts of the breathmg 
system — is much more absorbent 
'tran the skin. You must wear an 
approved respiratory device when 
. the label directs you to do so. Fojlow 
the label instil ions on r§spiratory 
p-ot^tion. • • 

You probably will need a 
respirator!^ 1^. 

• if you^ill be exposed to a. 
pestkid^for a long time, 

• if the pesticide you are usmg 
is highly toxic, or 

• i( you are working irt lin 
enclosed area. 




Cartridge Resp^ator 

^ Chemical Cartridge 
Respirator — You should wear this 
kind of respirator: 

• when you are exposed to 

intermittent concentrations 

of a loxic pesticide. 
^ ' The inhaled air comes through 
both a filter pad and a cartridge 
made to absorb pesticide vapors. 
Most harmful vapors, gases, and . 
particles are removed. These half- 
face masks cover j;he mouth and 
no^^/To cover the eyes also, use one 
that is combined with goggles or 
wear separate goggles. 




Canister Respiratory 

Chemical Canister Respirator . 
(Gas Mask) — You should wear this 
kind bf respirator: 

• when ymi are exposed to*a 

c ontin uous concentration of a 
. tofflT pesticide. 
The canister has longer -lasting 
absorbing mateMM and filters than 
a cartridge respirator. Gas masl^ 
usually protect the fa^e better than 
cartridge types. Neither kind will 
protect you during fumigation or 
when Xhe oxygen suj)plf is low, as^in 
a silo. 




Supplied Air Respirator 

^ Supplied Air Respirator — You 

may use this kind of respirator when 
mixii^ or applying i)esticides: ' 

• when the oxygen supply is ^ 
low^ . 

• when you are exposed to high 
concentrations of highly toxic 
pesticides in enclosed areas, 
a^ in fumigation,* or 

f when your Work can be done 
close to a sup]:dy of clean air. 
Clean air is pumped ^through a 
hose to the face mask. 




Self-contained Breathing Apparatus 

Self-Contained Breathing 
Apparatus — You should wear this 
kind of respirator u|ider the same 
conditions as the sup^plied air 
respirator. It does about the same 
thing. The difference is that you 
carry cylinders of aif or oxygen with 
you, usually on your back. This lets 
you move more freely and over a 
wider area then you can with a 
supplied air respirator. 



Selection and Maintenance — 

Specific types of cartridges and 
canisters protect against specific 
chemical gases and Vapors. Be sure 
^ou choose One made for the 
pesticides you are using. Use only 
those^ approved by the National ^ 
Institute for Occupational Safety 
and Health (NIOSH), or the Mining 
Enforcement and ttfety 
Administration (MESA). 

J The respirator must fit the face 
11. Long sideburns, a beard, or 
glasses may prevent^a ^ood seal. 
Read the manulEB^urer s 
instructions on the use and*care of 
any resjftrator and its parts before 
you use it. 

When applying pesticides, change 
filters, ^cartridges, and canisters if 
you have trouble breathing, or if you 
smell pesticides. Remove and discard 
^ filters, cartridges, and canisters 
after use. Then wash the face piece 
witji detergent and water, rinse it, 
and dry it with a clean cloth. Store it 
in a clean, dry place away from 
pesticides. 

The useful life of a cartridge or 
canister depends on: 

•ilhe amount of absorbent 
* lhaterial, 

• the concentration of 
contaminants in the air, 

• the breathing rate of the 
wearer, and 

• the temperatiyje and 
humidity. , 

If you have trouble breathing 
while wearing a respiratory device, * 
see your physician to find 6ut 
whether you have a respiratory 
^ problem. 

f 

Protecting the ^ 
, Environment 

The ^'environment" is our 
siUTOundings and its many forms of 
life. Every plant or animal is 
affected by other plants or animals 
in the environment. Factors like 
rain, temperature, and wind are part 
of Ithe €fnvironment» We catnnot do 
much abou t the m. But w^ can 
control soip^Mer things, including 
the use^fpesticidee. 

Many people consider pesticides a 
tool for preserving or improving the 
"environment. Otlgrs feel that they 
cause pollution. a weed is a ^ 
"plaot out of place," a pesticide 




sometimes can be a "tool out of 
place*'. Correct use pevents 
pollution by pesticiaes. 

How Pesticides Harm the 
Environment 

Using pesticides in* a way other 
-than as directed on the label can 
^ • injure plants and animals, 
• leave illegal residues, amtf 
^ • damage the ^vironment in 

many other ways. 
Any pesticide can cause harm if 
not chosen and used with care. Here 
are some ways damage can occur. 

Direct Kill of Non-Target Organisms 

' Do not let a pesticide contact 
anything excepi the targ^area. - 
Drift from herbicides can Kill nearby 
crops and landspfrpe^^A^te. You m^y 
kill bees and oper pollir^fctors if you 
treat a crop while they arejworlcing , 
in a field. Or you could kiil/parasites 
and predators that help control 
harmful insects. . .. 

Pesticides are sometimes applied 
over a large area. Targets are such 
things as mosquitoes, foT0st insects, 
and weeds. Many non-tsffget plants 
^tjfikanimals witniu the tfeated/^area 
may be harmed. Plan area projects 
with great care sO you will not do 
irreparable damage to t^ 
environment. 




Runoff from a sprayed field can ^ 
kill fish in a nearby stream oh^wnd. 
Life in streams can be wiped^t by 
, careless tank filling or draining and 
' impope/ container disposal. 

^11 of these kills can result in 
lawsuits, fines, and loss^xjf 
certification. — 

If more than one pestfcfld^vwill 
'control your target pest»^hoose the 
one that is the least hazEprdous to th^ 
environment and most useful for 
your situation. Ask your 
Cooperative Extension agent to help 
you make this choice.- ~~ 



Persistence and Accumulation 

Not all pesticides act the same 
after you apjdy them. Most are in 
one of these two groups: 

Pesticides that break down quickly 
ain on the target or in the 
environment only a short time 
before being changed into harmless 
products. Some are highly toxic. 
Others are fairly harmless. 

Pesticides that break down slowly 
may stay in the environment 
without change for a long time. 
Pften this is good, because you get 
long term control. These are called 
persistent pesticides. Most of them : 
^« are not broken down easily 
^ by microorganisms, and 

• are only slightly soluble in 
water. 

Some persistent pesticides can 
injure sensitive crops planted on the 
same soil the next year.^But thef 
seem to be of little hazard to the 
environment beyond the treated soil. 
Other persistent J^s tic ides can build 
up in the bodies of animals, 
including man. They ntay build up 
until they are harmful to the animal 
itself or to the meat ea^r that feeds 
on it. These are called accumulative 
pesticides. 

Pesticide Movement ip-^heT 
Environment ^ 

Pesticides ^ome problems when 
they move off target. This may 
mean: ' , 

• drifting out of the target area 
as mistortlust, 

• moving on soil through runoff 
or erosion, 

• leaching through the soil, 

• being carried out as residues 
in crops and livestock, or 

• evapoi^ting and moving -with 
air currents. 

Soil^and Pesticides 

Persistent pesticides may lin\it 
future planting. You can pJant only 
crops which the pestici4e will not 
kill or contaminate. ^ 

Eveii pesticides directed at plants 
or animals can move to the soil. 
They may be washed or brushed off. 
They may be worked into the soil . 
with dead plant parts: 



Air and Pesticides 

Pestiqides in the air cannot be 
controlled. The pesticides can setlle 
into water, crop6> trees, lK)uses, or 
barnyards. The wind can carry them 
' hunm^s of miles. Even gentle 
breezes can carry them away from 
the target. 



Water aiid Pesticides 

" Water is necessary for all life. But 
it is not safe to drink or bathe in 
polluted water. 

Most fish and other aquatic life 
can survive only slight changes in 
their environment. 5ven tiny 
amounts of many pestiqides caif 

' harm them or d^st-ay the food they 
live on. They may Jie at once, or 
there may be chronic effects. The 
behavior of an^imal can be 
changed so that predators can more 
easily catch and Kill it. Pesticide* 
contaminated ^ggs n^ay ilot hatbh. 

Pesticides in water also may harm 
other wUdlLfe. Polluted irrigation 
water can harm crops, soil, and 
livestock. It can cause illegal 
residues in crops, milk, and meat. 

Pesticides contaminate water in 
many ways. They aire apjdied 

^ directly to water when controlling 

' some pests. Your State may require 
a permit for this. It can be done 
safely if yo\|: 

the pesticidesJ 

illy. ^ 

ike sure they ai*e 
registered for the use 
intended, and 

• apply them when and as 
> directed. 

But water can be polluted if you 
use the wrong pestjctde or api^ it 
carelessly. y 

Pesticides also can reach water 
direbtly as a result oft 

• drift, ' 

• 3pill8, , 

e api^ication to waterways - ^ 
(ditcl^s and streams)^ and 
. ' • incorrect disposal methods. 
Pegticides also may re^ch water 
indirectly. This happens because of 
erosk>n, ni^off, ana leaching. In faet, 
most pesticide movement tfo^ou^h 
air or soil ends up in water. ^ 



Benefits of Oaraftil Use ' 

Pesticides help the environment 
when they, are used correctly. Most 
importantly^, they can help produce 
better quality and higl^i*^ields of 
eod, fiber, and timBer by reducing 
amage'^Om Wffets. 
Weigh%ar^5mlly the advantages 
and disadvantages of each pesticide 
use. Choose the pesticide that willjl^ 
the least damage while giving good 
control. Finally,#plan each part of 
the job carefb^y irom beginning to 
end. 

. Be a responsible pesticide 
applicator. 



Safe Use Precautiops . 

Most parts of your job may involve 
some risk of pesticide injury: 




hauling pestici^jes, 
storage, 
mixing, 

calibrating equipment before 

loadinj^ * 
applying, . ' ^ 
repairing equipment, 
working in pesticide -treated 
crops atfid buildings, 
cleaning application 
equipment after use, 
disposing of surplus 
pesticides and enipty 
containers, 

cleaning up spills, and 
cleaning protective clothing 
and equipment. 
Some these things are done 
indoers. Many are doti^i outdoors. 
Each one requires some jsafety 
measures to prevent harm to people, 
animal^, and {)kints as well as to soil 
and water outside the target area. 

You can prevent harm from 
pesticides if. you follow safety • 

Becautions and use common sense, 
ere are the minimum safety steps 
you should take. 



Before You l^var Pesticide 
fThe first anasbst important step 
in choosing a pflHcfde is to know 
what pest you need t^ontrol. Then 
fmd out which pesticIRs wUl control 
it.' You may have a choice of several. 
You m^y nped help t6 guide you. 
Common Purees of information are 
^'"n. your Cooperative Extension Service, 
\rnost agricultyrfi^ schools, the U.S. 
i)epartment of ^^iculture, and 
pe^ici^e manufacturer^ and dealers. 

^ At the ime of Purchase 

Read the fabel of the pesticide you 
'intend to buy to find 'out: 
• restrictions on use. 
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• if this is the correct chemical 
for your problem, ~~ 

• if the product can be usedt • 
feafely underjyour conditions, 

• environmental precautions 
needed, 

' • if the formulation and 
amount of^active ingredient 
are right for your job, 

• if you have the right 
equipment td apply the 
pesticide, 

• if you have the x^ght 
protective clothing and — 
equijHnerit, and ' 

, how mjich pesticide you need. 

Before You Apply th^ Pesticide 

Read the label again to find out: 




the potjec^ive equipment 
neeoed to handle the 
pesticide, 

the specific warnings and 

first aid measu**es, 

what it can be mixed with, 

how to mix it, 

how much to use, 

safety measures, 

when to apply* to control the 

pest and to meet residue 

tolerances, 

how taapriy, 

the rate of application, and 
special instructions. 



Transportation of Pesticides 

You are responsible for the safe 
transport of your pesticide. 

• The safest way to carry 
pesticides is in the backf^f a 

^ truck. Fasten down all 
containers to prevent 
breakage and spillage.* 

• Keep pesticides away fnin 
food, feed, and passengers. 

• Pesticides should bf in a 
correctly labeled package. 

e Keep paper and cardboard 
packages dry. 



« If any pesticide is spilled in 
or fronwhe vehicle, clean it ' 
up right away. Use correct 
cleanup prbcedures; 
Do not leave unlocked 

^ pesticides unattended. You 
are responsible if accidents 
occur. " f 



Pesticide Storage 

The label will tell you how to store 
the prodiitt. 

As soon as^sticides arrive, 
^ correctly store them' in a locked and 
posted place. Children and other 
untrained persons' should not be able 
to. get to them. / , 

The storage place should keep the 
pesticides dry, cool, and Dut of direct 
^sqnlight. It should have enough 
ii^lation to keep the chemicals / ^ 
Tfirom ireezing or overheating. 

The storage place should have: 

• fire H*esist ant construction, 
* including a cement floor, 

• an exhaust fan for 

, ventilation, ' . \ 

• good lighting, and 

• a lock on the door. 

Keep the door locked when the . 
building is not in use. 

The stoi^ge building shpuld be 
away from where people and 
animals live. This will avoid or 
minimize harm to them in case of 
fire. 

Store all pesticides in the origmal 
containers. 

Do not store th^'m near food, fe^, 
' seed, or aniipals. 

Check every container often for 
leaks or breaks.^f one is damag^, 
transfer the contents to a container 
that has held exactly the sam^ 
pesticide. Clean up any spills 
correctly. * 
. Keep an up-to-date inventory of 
the pesticides you have. 




Mixing and Loading Pesticides 
Keep livestock, pets, and people 
*out of the mixing and loading area. 
Do not work alone, especially at 

night. * - ^ 



Work outdoors.^Choose a place 
with good light and ventilation. Do 
not mix or load pesticides indoors or 
. at night unless there is good lighting 
and ventilation. 

Before handling a pesticide 
container, put on the correct 
protective clothing and equipment. 

* Each time you use a pesticide, 
read the directions for mixing. Do 
this before you opeli the container. 
This IS essentiaL Directions, 
including amounts and methods, are 
often changed. , " 

" Do not tear paper containers to 
open them. Use a sharp knife. Clean 

_ the knife afterwards, and do not use 
it for other purposes. 

When taking a pesticide out of the 
container, keep the container and 

* pesticide below eye level. This will 
avoid a splash or spill on your 
goggles or protective clothing. Do 
the same thing when pouring or 
dumping any pesticide. 

If you spLask or spill a pesticide 
while mixing or loading: 

• Stop right away. 
Remove contaminated 
clothing. • * ' 

• Wash thoroughly with 
detergent ana water. Speed is 
essentiaL • 

• Clean up the spill. 

When mixing D^sticides, measure 
carefully. Use^my t|ie amount 
called for on the label. Mix only the, 
amount you plan to vse. ^ 

When loading pesticides,^stand so 
the wind blows acros^'your body 
from the right or left to avoid . 
contaminating yourself. 

To prevent spills, replace all* pour 
caps and close containers ^fter use. 

Pesticide^AppIication 
Wear the correct protective 

clothing and equipment. 
To prevent spillage of chemicals, 

check all application equipment for: 

• leaking hoses, pumps, or 
connections, arvd 

• plugged, worn, or dripping 
nozzles. 

Use^water to c(^|ectly calibrate 
sj^ay ^equipment before use. Before^ 
starting a field appU(:ation, clear all 
livestock and peo{Me.from the area to 
b^ treated. 

Drift is the movement of sprav 
droplets or dust particles away from 
.the target-area. I3rift increases: 
V^fSaroplet^or particle size 
decreases, ana 

• asM^ind speed increases 
It canN^e minimized if you: 

• spray at low pressure, 

• , use' the largest practical 

nozzle openings, and 



• spray during the calmer parts 
of the day. 

, Vaporization is the evaporation of . 
an acti]|^ ingredient dUrin]; or after I 
application. Pesticide vapors can 1 
cause injury far from the site of * 
application. High temj)eratures 
increaseM(aporization. You can . 
reduce vaporization by: 

• cnoosing nonvolatile 
chemical formulations, and ' 

• swayiag in the cooler parlis of, 
the day. , 

cleaning Equj^ment 

Mixing, loadins, and application 
equipment must^ clea^ied as soon 
as you finish using it. Clean both the ^ 
inside and outside, including nozdes. 
Only trained persons should do this 
job. They should wear correct 
protective clothing. 

Sometimes you may need to steanf 
clean equipment or use special 
cleaning agents, tn other cases, hot 
wfi^teijipd detergent piay be enough. 

Have a special area for cleaning. 
It is best for the area to have a wash 
rack or Concrete apron with a good 
sump.•Th^^ will catch all 
contaminated wash water and_ 
pesticides. Dispose of sump wastes, 
by burning or burial as you would ' 
excess pesticide^. K^epidrainage o\it a 
of water supi^ies and streams. * \ 

E(0iipme^t sometimes must be 
repaired b0fore it is completely' 
cleaned. Warn the person doing the 
repairs of the possible hazards. 

Disposal ' ' , ^' 
Excess Pesticides ^ 

EPA recommends ways tp dispose 
of excess pesticides. Consult local 
authorities for procedures in your 
area. If you have excess organic 
pesticldesj^^ 

• UfieTthem up as dir^ted-on 
the label. « • , '. 

• Bum them in a specially 
" designed pesticide • 

incinerator. 

• If you do not have access to , 
proper facilities for burning, 
bury the pesticides in a 
specially designated landfill.^ 

• Ir you cannot either bum or 
bury them right away, store 
the pestfcides until you can. 

These recommendations also tell 
you how to dispose of excess diluted 
liquid pesticides. Add these and 
riase liauids'to^9pray mixtures in* 
the fiela when yot can. If vou cannot J 
use excess diluted pesticides, fol|ow \ 
the disposal instructions for excess 
pesticiaes. 
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GontainerB . ' : 

' ^ 

To prepare'^conjtainers f6r disposal : 
' d. Empty the container into the' 
' tfm. .Let it drain an ettra 3P 
seconds. 

' 8. Fill it one-fifth to one<ourth 
^fuHdfwat^.^ « 

3. * Replace the closure and 
rotate the container. JJpend 

^ the container so the rinse/ 

* ^ reacts all the side surfaces. 

4. Prim the rinse water from 

. , ^ the ^ontaineifiilto the tank. 
L^t the contliiner drain for 
30 seconds aft^r emptying. 

5. Repeat steps 2 through 4 at 
^Ifefiit two more ^imes for a 

. total of three rinses. 
' *ReroCTiber to empty ^each rinse 
wlution into the tank. 
. The EPA Irecomn^dations divide 
containers into three grpups. They 
teiryou how to di^^poseof each kind. 

Group I Containers — ^These are 
containers which. wUf bum; and: 
e h^d organic or metallo- 

organic pes^icidea^ but not . 
' orsanib mercury, lead, 
, ^ , Cadmium, or arsenic 
^ ' compounds.^ 
' Here are ways to dispose of them : 
^ You may bum tnem, in a 
spe^al pesticide incinerator. 

• Yoif may bury th^m in ia . * 

* specially designated landfUl/ 
' ^ • You may bum small ' 

'numbers of them as directed , 
by State and'local . * * 
regulation^. 

• You may bury them singly in , 
open fields. Bury them at - • 

" ^ teaalt llB inches oelow the'' • 
8|iirface. Be careful nf)t to ; - 
pollute suifac^ or subsurface 
water. " ' . " 
^ (ko^ n Containers— These are 
cptitainers which will not burn, and:- 
held organic or metallo- 
^ organic pesticides, but not 

* Cftwmic hiercur)^ lead, 
cadn^ium, or arsenic 

, compounds. 
Here are wayslo dispose of them: 
' • Rinse the containers three 

\ tifa^. 

• Many large containers in 
good shape can be reused by 
your supfflier. Return them to 
the Qjsticide manufacturer or 

. •formulator,'or flrum 
- ^ reconditioner. ' ^ 
i^ Yofl can send or take th^m to 
a jiface that will recycle them 

* * asjcrap metal or dispose of 

them for you. 

• All rinsed containers may be 
. crushed and burled in a 

sanitary landfill.* FoHow 
State ai^ localjitdndai'ds. 



• You may bury theip iji the . 
field.. ^ r 

If t*hp containers have not been • 
rin^: 

f Bury, them in a spepiklly . 
' designated landfill. 
' Group III Cbn tamers — ^These. 
'include any containers which held" ^ 
organic mercury, lead, cadmium, or 
arsenic, or inorg^ic pesticides. Here 
.are ways to dispose oT them^ ^ 

e Rins^ thenv three times and 
^A)\}xy them in a sanitary 
^r^Mandfill. . ^ 

^ If they are not rinsed, bury 
them* in a specially 
designated Jan^filf. ^ 

Cleianup of Pesticide Spills 

. Minor Spills , , ' * 

• * f 

* Ke^ t)eo{de away from spilled 
chemicals. *Rope off the area ^nd Sag 
it £a wara.peoi^e. Do,nnot leave ^ 
unless somepnfe is th^re to warn of 
the danger. , 
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MfiyOT Spills 
; m 

Th^gpftnupjobmay be' too big for 
you to nandle. You may not be sure 
of what to do. In either case, keep 
people' away, give first aid, and. 
confine the^spttl. Then call the 
manufacturer for help. 

The National Agricultural 
Chemicals Association has a 
Pesticide Safety Team Network. 
They can tell you what^to do. Or 
they can send a^afety team to clean 
up tte spill. You can call thrai toll- 
•free.any time at (800) 424-9300. 

If a jhsgor pesticide spill occurs on 
a highway, have someone call tl^ 



■ <^ 

If the pesticide was spilled on . 
anyone, give the correct first aid. 

Confine the spill. If it starts to 
sjread, dike it up with sand or soil. 

Use an absorbent material to doak 
up the si»ll. Yxm can use/soil,« 
sawdust, or a special product mader 
to do this. Shovel all contaminated 
-material into a leakproof .container 
for disposal. Dispose of it as you 
would excess pesticides. Do not hose 
down the area. This spreads the 
chemical; 

Put something on the spill to stop 
the chemical action. You may be 
able'to use coAmop household 
bleach or a solution of lye or 
ammonia. If you are not sure what 
to u^, call the chem'ical 
manufacturer. Always work 
carefully. Do not hurry. 

Do hot let anyone enter the area * 
until the spill is all cleaned up. 



highway patrol or the sheiSff for 
hel] - 
wtt 

responsible help arrives. 



ip. (Carry these phone nurti 
wttn you.) Do' not leave until 



Report all meyor spillfe by phone to 
your State 4)esticide regulatory 
agency. Tou also Aay need to notify 
other authorities :_ 

If the spill is on^ State highway, 
call: ' 

• the highway patrol, or ^ 
, • the State highway 

" department. 
If the spill i^ona county road or a4^ 
city street, call: ^ 

• the coXinty sheriff, or 
^ city police. 

If food is contaminated^ notify: ^ 

• State' or Federal food and 
drug authorities, or 

• city, county, or State health 
officials. 

If water is cdntaminated, notify; \ 



State health officials, 
regional. State, or Federal 
water quality or water 
pollution authorities, and 
the State nsh and game 
agency. 



Safe-Entry Times 

It may be dangerous for an^ 
unprotected person ta enter an area 
immediately after some pesticides 
have been used. The time that must 
pass before the area ii^ safe for a 
person without protec'tiNe clothing is 
called a safe-entry time? or reentry 
period.ThilB time is gwen on the 
label of e^h pesticic[e.that may 
cause a reentry prob|em. It varies 
according to the pesticide applied 
ai\d the crop or area treated. These 
times have oeen set to allow harmful 
pesticide residues to break down or 
disappear. Reentry may pose special 
problems in some areas. Check with 
local authorities for any special rules 
that may apply. 
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The pesticide api^ication eqiMpment 
you use is important to the success / 
of your pest control job. You must 
first select the right kind of 
applica:fcion aguipment Then you 
must use it dirrectly to suit your 
needs and take good care of it. These 
things are true whether you 
hac^arricKl, tractor-drawn, self- 
propelled, or aircraft -moiin ted 
equipment. Here are some things 
you should know about choosing, 
using, and caring for equipment. 

Sprayers 

, Your sprayer should be: 

• designed to do the job you 
wa^t to do, 

• durable, and 

• convenient to fill, operate, 
and clean. 

J 

r 




Hand Sprayers 

Hand sprayers are for professional 
apidication of pesticides in 
stnictures and can be used for small 
jobs around the ^lome and garden. 
You can use them in restricted areas 
where a powfer unit would not work. 

Advantages ^ 

• economical, r 

• simile, and 

• eatsy to use, clean; and store. 
jLimitatifn^ 

• frequent lack of good 
agitation and screening for 
wettable powders. KeepWP's 
in suspension by shaking the 
sprayer. 

O 
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Low Pressure Field Sprayers 

.These sprayers ^e designed to 
deliver low to moderate volume' at 
15 to 50 psi. Most of them are used 
. for treating field and forage crops, 
^pastures, fence rows,, and structures. 
They also ma^^ be used to apply 
fertilizer-pesticide mixtm'es. 

Advantages ' 

• medium to large tanks, 

lo'w cost, , ' 

• light weight, and 
versatility. 

Limitations 

• low gallpnage output limits 
their use when high volume 

^ IS required, 

• .low pressure limits pesticide 

penetration, and 

• agitation is limited 



•large tanks are used; they may need 
to be fiUed'Often. 

Advantages ♦ 



• well built, 

• bsi^ally have mechanical ^ 
agitation, and 

• last a long time even when 
using wet^table powders. 

Limitations 

• high cost, 

•s^large amounts of water, 
power, £^ fuel needed, 

• high tire loads, apd 

• high ♦pressure which makes^a 
spray that dnfts'easily. 




High Pressure Sprayers 

^ These are often called hydraulic 
sprayers. They are designed to 
deliver large volumes at high 
pressure, They are used to spray 
fruits, vegetables, trees, lana*ape 
'plants, and livestock. When fitted • 
with the correct pressure regulatorsT 
they can be used at low pressures 
Applications usually are made at^ 
hign gallonages (usually 100 or 
more per dirtf). Even though very 




Air Blast Sprayers 

These units use a high speed, Cah- 
drfven air strg^ to break the m)zzle 
output ioto fme drops which move 
with the air stream to the target. 
The air is directedyto either one or 
both sides as-tlie sprayer moves 
fqrward. These sprayers are used in 
applS'ing^pesticides to landscape 
plants, tniits, and* vegetables, and . 
for biting fly control Most air blast 
sprayers can be adapted 'to apply 
either high or low volumes of spray.- 

Ajivantages 

• good coverage and 
penetration, 

• low pump pes.sures, and 

• mechanical agitation 

Limitations 

• drift hazards, 

• chance of overdosages, 

• difficult to use m small-areasy 
and 

• hard to confine discharge to 
' 1 im i ted target tireas 
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Ultra Low Voiiiine (ULV) 
Sprayers 

. l)eliver undiluted pestkidt^^from 
the aHr»»on the ground , or 
buildingB. ""T 

Advaiitage8| 

• no water is jieeded, and 
f equal-control With lese 
_^p^icide. 

Ltniitations ^ 

e does not provide for thoroii^ 
wetting, 
, hazards of using high 
concentrates, 

chance of overdosage,~and ^ 
e small number of pesticides 
tlm^ pap be used this way. 

Sjyrayer Parts 
Tanks ^ 

Tanks should have large ppenings 
for easy filling and cleaninj^. They 
shiHld allow strainmg during filling 
and have mechanical or hydraulic 
ajptation.~Tfae tank should be mad^ 
of corrosioa^resistant material such 
Ik stainless steel or glass rein^jrced 
plastic. If made of mild steely it 
should havl a protective jriastic 
lining or coating. TR^tank should 
have a good drain. The outlets 
should be sized to the pump 
Capacity. If vou use^i^al tanks, ^ 
make sure the plumbing allows for 
agitation and adequate withdrawal 
rates in both tanks. All^tanks should 
have a gage to show the liquid level. 

Flush out the tank, pump, jines^ 
and nozzles after e^ch days use and 
each separate pesticide use. If 
- switching to another pestic ide where 

^ codtainination niust be prevented, 
wash out with detergent and water , 
two or three times and then flush 
wi^ wi^. Thenoxy herbicides such 
as are hard to remove. After 
using them, either follow ^he special 
cleanii^ procedures noted on the 

. jE»tie ifc4abej_oy avoid using the 
^ slHi sprayer any other product. 
' Keep tank dean inske and out. 
Tii^Uen or repair all leaky tank 
' sems or fittings. Make Sure- sight 
gag^ can be read. 

Pumps 

^ The pump must be adequate for 
, X all the spraving pressures you use. It 
must' provlote enpugh flow to: 

• 8U|qdy all nozades, 

«^ . • allow for hydraulic agitation 
wheh' needed, and . 

• leave a reserve to allow for 
c% loss of flow due to wear. 



Pumpa should resist corrosion and 
abrasion. Centrifugal pumps pn)vide 
high volume at low pressure. They 
art not self-priming. Piston and 
diaphragnrpumps provide moderate 
to nigh volumes at hi^ pressure. 
They are self^priming. Roller and 
gear puthps pro^e moderate 
volume.at low to moderate pressure, 
The^ are'self-priiping in most 
eQuipment. Do not use wettable 
powder formulations in g^ar piimpe. 
*if you need presaues above 75 psi, 
instCMD pumps are more likely to 
provide thein over a long perkxi of 
time^ 

^You will damage a pump if you 
operate it (by or ^ith a restrkted 
inlet. Follow the' Manufacturer's 
recommendations for pump 
operatk>n. Keep all shields in place. 

Strainers (Filters) 

Proper filtering of the pestkkle; 

• protects the working parts of 
the sjra^, and 

• avoids tmie Ipss and 
misapfdicahon due to clogged 

t nozzle tips. 

Flitting should progressive, 
with tbie largest mesh screen in the 
suction line between the tank and 
the pump. Pu| a raoaller mesh 
screen in the hi^ pressure line 
between the pump and the pressure 
reg&latOT. Fot the finest mesh 
screen nearest the nozzles. Do not 
use a screen in the suction jine of a 
centrifugal pump. 

Clean strainers after each use. 
Replace' them if you see 
deterioration. Gainers are your ' 
best defense against nozzle and 
pump wear ara nozzle cloggin^e. Use^- 
nozae screens is large as no^e 
sizes permit. Screen opening should 
be less than nozzle opening, v 

Hoses 

Select synthetic rubber or plastic 
hpses that:, 

e have b^^rst strength ^ater 
than the peak operating 
pressures, « 

• resist oU and solvents present 
in. pesticides, and* 

• are weather ^resistant. 
Suction hoses should resist 

collapse. They should be linger than 
pressure hoses. All fittings on 
suction lines should be as large as or 
larser than the line itself. 

Reep hoses from kinking or being 
rubbed. Rinse them often, mside and 
outride, to prolong life. Remove and 
store hoses during off season, or at 
least store unit put of sun.Heplace 
hoses at the first 8igr\ of'surface 
deterioration. 



Pressure Gages , • ^ 

These serve j&^the moniti^ of your 
spraving job. Tljey must be accurate 
and have only , the range needed for 
your wiH-k. Fcnr examine, a 0-60 iSi - 

ege witK2.-pound gradations would*" 
enough for most low pressure 
sprayers. 

Cheek frequently fcnr accuracy 
against an accurate gage. Do not use 
t&m under too much pessure. Keep 
^ass faces clean and mtact. Use 
gage pro t e ct or s to protect against 
corrosive pesticides and prepsure ^ 
surges. * 




Centrifugal Pump 




Piston Pump 
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Roller Pump 




Strainer 




Hose 





Pressure Regulftors 



\ 



"^The pressure regulator must have 
a worlung range tpat is about the 
same as the range of pressure you* 
plan to use. ^ ^ 





Cimtrol Valves^ 

These should be large enough so 
as not to restrict flow. They should 
be earn fpr vou to jeach. On-off 
action should be«auick and p(>8itiy^. 
Yoatieed to be able to cut on allllow 
or flow to any^section of the spraying 
system. There are many diflferent 
lunds of control valve* Be sure you 
know how to operate and maintain 
the ones on ^your equipment. 

, Nozdes ' ' 

Th| nozzle l^lpe control the rate 
and pattern of distribution- The^' 
things depend on: 

• the nozde desi^ or type, 
its operating predBuire,, 

• the size* of tn^pening, , 

• its discharge an^e, and 

• its distance from the target. 
There are six basic nozzle t3rpe8. 

They are: 



Agitators ^ 

Make sure ^our spraver has 
enough agitation. If it does, not, yoiu* 
pesticide applic^ion rate may vary 
greatly as the tank is emptied. 
Bypass agitation may be good 
enough for solutions'and emulsions. 
Use a jet agitatbr or mechanical 
'agitator for wettable powders. 
Mechanical agitation is the surest . 
way to get good agitation. It is ^ 
expensive initially ^d is harder to 
maintain. Hand sprayers must be 
shaken frequently. 



SdUd Strfean^^A type used in 
handguns to spray a distant target 
and for crack and crevice treatment 
in buildings.. Also a type used in a 
nozzle body to apply pesticides in^a 
narrow band^<^ inject them into the 
soil 



Pressure Gage 



' <■ 
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Plat Fan— There are three types 
of flat fan nozdesu i 



V 




'•1 




The regular flat fan nozzle > 
makeis a narrow oval pattern 
with li^lAer edges. It is used 
for broc^cast spraying. This 
pattern is designed tobe\used 
on a boom and to be 
overlapped 30-50 percent for 
even custribution. . 



Hollow Co^e— There are two 
types of hollow cone nozzles: 

• the core «nd disk, and 

• the whirl chamber. 
The rattem is circular with 

tapered edges and littie or no spray 
in the center. It is used for spraying 
foliage. 7 





,/ 




* The even flat fan nozzle 
makes a uniform pattern 
across its width. It is used for 
band spraying and for 
treating walls and other^ 
surfaces. 



15- 



Solid Cone— This nozzle produces 
a circular pattern. The spray is well* 
distributed througho^it the pattern. 
It i&used for spraying foliage. 

Atomizing Nozzle— ^Maked a fine 
mist from liquidpesticides. Used 
indoors in special situations. 
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The flog^nff noz^e makes a 
wide-ang^eflat sfH-ay pattern. 
It works at lower pressures 
than the other flat fan 
nozzles. Its pattern is faiHy 
uniform across its width. If is 
used for broadcast spraying. 



Broadcast— This nozzle forms a 
wide flat fan pattern. .It is used on 
boomless spravers and to extend the 
effective swath width when attached 
to the end of a boom. 
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Many spraying jobs could be done by 
' more thaq ow nomle tvpe' or pattern. 
Here are some general gtudelines. 
For we^ control: 

• regolat flat fan, 
•^flooding fon, 

• even flat fan, , 

• hcdiow cone. 
For disease control: 
' • hollow cone, ^ 

i • ^solidcone. 

^ For insecx control^utdoors: 

• regular flat fan, * 

• ImmIow cone, 

• solid cone. 

For insect control indoors: 

• even flat fan, -> 

• solid stream, 

• atomizing. 
To minimize^ drift: 

• flooding fan, • 

• whirl cnamber hollow cone, 

• keep' operating pressures 
below 30 psi. 

You can get nozzles in many 
materials. Here are^the main 
features of each kinid. 

Brato: 
a inexpensive, 

• wears quickly from abrasion, 
" • probably the best material for 

limited use. 
Stainless steel: 

• will not corrode, 

• resist*^ abrasion, especially if 
it is hardened. 

Plastic:' 

• resists corrosion and 
abrasion. 

a swells when exposed to some 
solvents. 
^ Aluminum: 

• resists some corrosive 
materials, * 

^a is easily corroded by some 
^ fertilizers. jj^ 
Tungsten carbide and ceramic: 
a hi^y resistant to ^bramon 
, and corrosion, ^ 

• expensive^ 

Keep nozzles in good working 
condition. For most boom 
applications, select nozzles of 
uniform type and size. 

Nozzle capBTshould not be over- 
tightened. A^judt nozde^iistance 
and spacing to suit the target. 
Follow the nozzle manufa^urer's 
instructions and th'e pesticide labels 
Allow for crop or weed height if . 
necessary. Cn^ each noz^e for 
s uniform flow using water and ajar 
marked in ounces. Replace any 
whose flow is 5 percent more or less 
than the average. Replace, any 
nozzles having faulty sptfy patterns. 
A good check is to spray on aqdialt 
pav^ment^Watch for streaks as jfm 
iiyrrease speed or as sprav ^hries. 

Clean nozzles only with a • 
toothbrush or wooden toothpickl 



Operation and Maintenance 

Always read and follow th^*" 
operator's manuals for all your spray * 
equipment They will tell you 
exactly how to use and care for it. 
After each use, rinse out the entire 
systep. Remove and clean nozzles, 
nozae screens, and strainers. Gheck 
for leaks in lines^jValves, seals, and 
tank both after frmig with water 
and during running. 

Be alert for^ nozde clogging and 
changes in nozzle patterns. If nozzles 
clog or other trouble occuip in the 
field, be careful not to contaminate 
yourself while correcting, the ' 
prrf)lem. Shut off the sprayer and 
move it to the edge of the field before 
dismounting. Wear In•ot^ctive 
clothing wlule making repairs. 
* Store Slayers correctly after use. 
But first, rinse and clean the system. 
Then fill tank almos^ full with clean 
water. Add a small amount of new 
light oil to the tank. Coat the system 
by pumping tank contents out 
through nozzles or handgun. Drain 
the pump and plug its openings or 
fill the pump with light oil or 
antifreeze. Remove nozzles and ' 
nozzle screens and store in light oil 
or dieseffuel. 

Dusters and Granular 
Applicators 

Hcmd Dusters 

Like hand sprayers, hand dusters 
are for professional use in structures 
and Can be used in gardens They 




mav consist of a scjtieeze^bulb, 
bellows, tube, or shaker, li^liding > 
tjib?, or a fan powered by a hand 
ciwk. 

Advantages 

• the pesticide is ready ^o 
- ' apply, and 

• good penetration in cgnfined 
spaces. 

Limitations 
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for pesticide, 
get good foliar 
coverage, and 
dust is subj^t to drifting. 



Power Dusters 

Power dustfers use a powered fan i 
or blower to propel the dust to the 
target. They range from knapsack or 
bacTcpack types to those mounted on 
or pulled by tractprs. Their, capacity 
, in arfO, treated per hour compares 
favorably with some sprayers. 

Advantages '* 

• simply built, 

easy to maintain, and ^ 

• low in cost. 

Limitations 

• drift hazards, 

• high cost of pesticide, and 

• application may be less 
uniform than with sprays.. 

Selecting a Duster 

LooJc for a power duster that is 
e^y to clean. It should give a 
^uniform application rate as the • 
hopper is emptied. Look for bcfth 
hand and power dusters that keep 
the dust cloud well away from the 
user. 

Granular Applicator^ 

These include: ' » 

• hand-carried knapsack and 
spinning disk types for * ^ 



broadcast coverage 



mounted equipment for 
applying bands oven the row 
in row crops, and 
• mounted or tractor-drawn 
machines for broadcast 
coverage. 





Advantages 



• eliminates mixing, 

• IS low in cost, 

• minimizes drift, and 

• is less hazardous to 
applicator. . 
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Limitations * " ^ 

j - ' i ' 

• high cost for pesticide, 

• limited use against some 

) pests because granules won't ' 
\ stick to rhosi plants, 

• need to calibrate for each 

' granular formulation, arid 
t)6or lateral distribution, 

• especially on sjde slopes. 

Selecting a Granular Applicator 

y^hoose a granular applicator^hat 

* is eau&y to clean and fill. Ifshould 
have mechanical agftation over the 
outlet holes. This will prevfent 
bridging and keep flow rate 
constant. Application should stop 
wheh drive stops even if outlets are 
still open. 

Use and Maintenance 

Both dusters and eranular "1 
applicators are speed-sensitive, so 

• maintain uniform speed. Do not 
travel too fast for ground conditions. 
Bouncing equipment .will cause the 
application rate to vary. Stay out of 
any dust cloud that may form. 

Watch banders to see that band 
width stays the same.'Small height 
changes due to changing soil 
conditions may cause rapid q^nges 
in band width. 

Clean equipment as directed by 
the operator s manuaj. 

Fumigant Applicators 

This equipment is tf«two types: 

• that needed to handle low 
pressure fumigants, and 

. • that needed to handle High 
pressure fumigants which are 
Kept liquid onl^by storage in 
pressure vessels. / 
The low pressure fumigators are 
gravity or pump fed units. Mo^high 
pressure units use the pressure 
generated by the fumigant or a 
compre^d gas to force the fumigant 
into the soil or space Being ^ 
M'umigated? ^ 

Selection * 

Choosing equipment to apply low 
pressure fumigants is similar to 
choosing a low pressure sprayer But 
corrosjpn resistant pumps, tanks, 
fittings, nozzles, and lineK^^ 
essential. High pressure FiiEigators 
must be able to 'withstand the 
internal pressure created by the 
fumigant. Select equipment with 
pressure or flow regulators that j 
assure constant delivery rates. 
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Use and Mldntenaoce * 

Keep the units in good repair. 
Make sure there are no leaks. 
Replacetjhoses and fittings as soon as 
you see signs of deterioration. Lines 
and fittings should not be locaped 
near the operator. Empty all lines 
after application. To avoid 
contamination and corrosion, flush 
the units after use. Carefully follow 
all inrecautions on the fumigant ^ 
label. 




Aerosol Grenerators and 
Foggers 

Aerosol generators work by using: 

• atomizing nozzles, 

• spinning disks, and 

• small nozzles at high 
pressure. 

Fogs are usually generated by 
thermal generators using heated 
surfaces. 

0 

Advantages 

• efficientHistribu^ion of liquid 
pesticides ibx enclosed spaces, 

• efficient distribution of liquid 
pesticides in dense foliage, 
and 

• some devices automatic in . 
operation. 

Limitations 

• aerosols and fogs extremely, 
sensitive .to drift, and 

• repeated application needed 
to maintain effectiveness. 

€ 

jSelection - 

Choose an aerosol genfrator 
according to where you will use it^ 
indoors or outdoors. Aerosol and fog 
generators are manufactured ft * 
many special uses^. Trudc* and 
trailer-mounted machineS^re for 
use outdoors. Most hand-op^ated or 
permanently mounted autom£ 
machines are for use indoors/ 



Use and Maintenance 

In general, use and bare for an 
aerosol generator as'you wcrtlld a 
spra;^;£n They do require special 
precautions. Be sure that the 
pesticides used in them are 
registered for such use. Keep them 
on the target. Bsifause-rf^he effects 
of weather conditions during • 
application, follow special use 
instructions. The operator, other 
humans, and animals must be kept 
out of the fog or smoke cloud. 

Calibration 

Calibration is simply adjusting^ 
your equipment to apply the desired 
rate of pesticide. You need to do this 
so that'you can be siire you are ' 
using each pesticide as directed on * 
the label. Too much pesticide is 
dangecous; too liHl^ will not do a 
^od job.. Only by calibrating 
correctly can you safely get the b^st 
results. 

Xhere are many ways to calibrate 
equipment. The preferred methods 
diffej actording to the kind of 
equipment you use. Your 
Cooperative Extension Service 
personnel can show you ho'w to 
calibrate your equipment. Here is 
one basic method for sprayers and 
another for dusters and granular 
applicatilgrs. 

Sprayers 

To apply a pesticide evenly and 
accurately, yoiir sprayer must move 
at a constant speed. It also must 
operate at a constant pressure. Each 
nozzle must be clean and at the right 
height. All nozzles must be of the 
correct type and size for the job. 
Each no^e in the sysiem must 
deliver its rated amount of pesticide. 

First, choose the speed, pumping 
pressure, and nozzle or nozzles that 
you want to use. Fill the spray tank 
with water and operate the sprayer 
in place to fill the plumbing. Top off 
the tank and spray a measured area 
as if you were applying the pesticide. 
Measure the amount of water J 
needed to refill your tank. This is 
the application rate per unit of area. 
If it takes 8 gallons to refill the tank 
after spraying one acre, you are r 
spraying -at the rate of 8 gallons per 
acre. If your sprayer has a tank of 
Lmore than 100 gallons capacity, you 
jshould spray an area large enough 
f to use at least 10 percent of the tank 
' capacity., 
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If your sprayer is delivering more 
or less spray than the label dir^ts, 
you can change the rate three ways: 




• You can change the pressure, 
. Lower pressure means less 
sp^y delivered; higher 
pressure means more sjM^ay • 
delivered. This is not a good 
method, becau||B a pressure' 
change may cnange the 
* nozsje pattern and droplet 
size* Pressure nflust be 
increased 4 times to double 
the output. , ' 




• You can change the speed of 
youl- sprayer. Slower speed 
means more spray delivered, 
faster speed means less spray 
delivered. This method is 
practical Cor small changes in 
delivery rate. If you drive 
, h^lf as fast, ,you double the 
delivery rate. 




• You can change the nozzle 
tips to change the amount 
delivered. The larger the hole, 
^ in the tip, the more spray 
delivered. This is the oest 
^*^-*^^ethod for making m^or 
changes in the delivery 'i%t6 



Find how many pounds of 
formulation a?e needed to ai^ly 
pound of active ingredient per acre. 
There is pound of active 
ingredient ir^ 1 pound of 50 percent 
wet^ble powder fc^ulation. So you' 
need to use f pound of formulation 



<rf sprayers. Always select 
nozzles for the job you want 
done. Use the ^manufacturer's 
performance charts to mak^ " 
your selection. 
After making a change, you must 
recalibrate your sprayer to make 

sure the rate'is cmrect. — each acr^ your/sprayer will cover 

You have achusted your spray^ 

and you know how many gsdlons of l pdund per acre x eV* acres per tankful 

Bptay per unit of area your = ^iiA^'pounds per tankful 

equipment will apidy. Next you ^ 

must find out how much'^pesticide tfL ^ You should^dd the 6V4 pounds of 

St in the tank to aixdy tne correct wettable powder to a small amount ^ 
Bage of pesticide. To do this you of water in a.clean bucket. Stir until' 
need to know two more facts: it is mixed well and then add this 

• How much your sprayer tank 



holds. 



mixture (called a slurry) to the 
partly filled tank. Remember to 



f The amo(mt df formuld(tion operate the sprayer's agitator while 
be used per unit of area. This adding the slurry ^hd filling the 
will be given on the label.^ tank. 
Sui^iose your tank holds 50 \ 
gallons of spray. The directions say 
to ap|dy one pint of formulation on 
each acre. In our example, you found 
that your sprayer applies 8 gallons ^ ^ 

per acrp. First find tne number of { 
' acres one tank load will spray. 
Divide 50 gallons by 8. 



= acres per tankful 



50 gallons per tankfid 
8 gallons per acre 



/To^^id the -amount of formiUation 
ymmxst add to^our tank so you 
tin spray 6V4 acres with one pnt 
per acre, multiply 1 innt by 674. 

/ p^nt per acre x 6V4 a<^es per taflkful 
6V4 pints per tankful. 

Suppose the formulation of a « 
pesticide-^is a 50 percent wettable , 
powder and you want to apply V2 
pound of active ingredient per acre. 
In.our examfde^your tank will cover 
, 6V4 acres. 





Make a slurry ^ ^ ' . 

Even after your sprayer is- 
calibrated, ^ou should recheck it 
often. Be sure you are spraying the 
sam^ size area for each tankftu'ffb 
you figured on. If you are sprayfng 
more or lecto acres than you planned, 
stop spraying and recfdibrate. If you 
. have figured wrong of your sprayer 
changes its delivery rate, yoQ will be 
able to p^tch it before you. make a 
miyor mistake. 



Dusters and Crranular 1 
Applica^rs \^ 

• Read the manufacturer's 
operator's manual. Follow 

^ tnese instructions to set the 
gate openings for the product 
you are going to use. 
t Caution: always set the 
openings fix»m the same 
direction, such as from closed 
to open. This will minimize 
variations hi settings. 
Fill each hopper to an eaSt^y 
determiiled level. 

• Operate the equ^i»nentover a 
measured area of distance at 
your normal working speed. 
The area ^ould be' large . 
enou|^ to use V4 of the 
hopper contents. 7 

• Qefill the hopper to the same 
level, weighing the amount of 
pesticide needed- to reidac^ 
what was used. 

• The amount of pesticide it • 
tSkes to fefill the hopper is * 
the amount ap{died to the 
measured area. If the amount 
apt>lied does not fal] within 5 
percent of the r^mmended 
dosage per uhit of area, reset 
the gate opening and repeat 
the previous thi^ steps. \ 

e Keep a record of the area 
treated with each fillmg of 
the hopper. This will let you 
see' anv slight Change in rate 
.of application and make the 
necessary adji^mi^s. 



» 



' ^dd the proper <imour\t of pesticide 
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La'ws and. 
I Regulations 



J 



Without pesticides, we would not 
have the f(\oA, fiber, aiKi landscape. 
. piapts vf^g^ed. Bul^Pcaus^ 



pe^icides can be danserous, 
Congress has Pjufied laws affecting 
p^ci'de use. l&v\^,try i9 ' 

balance the ncilPor peAcides 
against the need to pro^t people 
«and the environment from the||£ 
misuse 



Federal ^oaeqticide, 
Fungiciae, and Rodehticide 
(FIFRA), as Amended 



nou a 



ou are taking thi%traimng'b6cauj 
qf a law passed by Confess in 197\ 
It 18 o f^n called by its initials— 
FIFRA. It rd^ires you to show that 
you know thecorrect way to use and 
hai^le pesticides. , * ^ ' 
Here are the parte of the law 
whic^ coiicem you the most: 

• It isays that all pesticide uses 
,* ' must he' classified as either; 

general or restricted. 

• h ^quirea you to be certified . 
as competent to Use any of 

i^icides clalssifed for 
ifted use, and 
^ _ ovid^s penalties ^mes * 
and jail terms) for peoplfe^ who 
not obey the law. 
Congre8S*ch6se OctoJ[)er 2 1 197JB, , 
^ as the date for certification to go into 
^fct. The Environmental 
Protection Agency (EPA), agting. ' . - 
^ undec Fe^erd kw, has by ^ 
reguMtion set ^nnimum standards . 
of com^tency fe^ll commercial- 
applicators: Your State has d % 
developed a plunior cQftificationftf 
competer^j 
national i 

'^pltfn in your Siate Will be 
admini^^ed by a branch»of your 
State-^iflpmimfent. i * _ 




» Under the law, pesticide uses that 
will damage the environment very 
little or no^t all when done as the 
label dira:ts can be classified as 
general uses. 

Uses that could cause/iamage 
even wh^n done as directed on the 
label must be classified* as restricted 
i/ses. Jhey m»y be carried out only: 
'^Pby someone who is-certified, 
or ^ , . 

• unde^ certified person's / 
supervision. , , 

Sonife uses may be general under 
some conditions and restricted und^ 
others. ^ 

Certification of Applicators 
" What is cert;i&gtion7 It is proof 
that you kndw't^safe and correct 
wky to carry out restricted uses. " . 
Both private an4 commercial , " • 
applicators will havetomeet"State 
aOT national standards. Your State, 
has its own program for se4kg that 
you meet these standards. 

Pi^oliibited Actions ^ 
The new^aw names many things 
ycju cannot ob: These two concern 
you most: 

• •You may. not use a pesticide * 

other than as th"^ label er^ 
labeling directs, exce]^ wlien 
* sp)ecMl regulations allow vou 
, to use it lit a tower rate than 
the label rec5mn}ends. 

• You may not di^pose-Qf any ^ 
pesticide or its container, 

• except as the label or labeling 
directs:' | 

You also should know your State 
asj^lacal l9\^TKe^ may prohibit 
lqpi^ aotii 



K The applipatorJs responsible for 
4)roper pesticide !|^. 



^ dlasaificatiG^ 6t Pesticides 
« . Maniifacturers must register 
every pesticide with EPA. By 
relpilation, when $ach pesticide' i9 
' r^gisi^ed, all its uses must be^ 
classined. EPA must decide whether 
eAch use is a general or a restrifted 
one^ • , 

' I 






k iblat^Wfe FIFRA, you are 
subje^K^ivil penalties'. Thev can' 
be as nncn as $5,000 for each 
offense. Before EPA can fine you„ *' 
^du have the right to askibr a 
heajang in your own city qr c^nty. 
Violations of the l^w ma^ i^so 
subject you to crimi^t^^nialties. 
They can be^as muchas $25,000 or 
one year iiuprison, or b6th. 

Qthei' Regulations; 

Tr»ispoAat\oi||, " ^ * 

Shipmtat of pesticides and ot^*er 
dangerous substai||uir across State 
lines is regulated by the FederaL ^ ^ 
Qebartment of Transportation *^ ' 
.(DOT). DOT issues th^ rules for 

these piai^erials/ . , > 

standards tell you )vhichV ' 
ides:** » ' ' 

• ;are 4angerous toyman, arid 

• create a^h^alth hazard during 
* . transport^ftHon. 
If you eVer haul pesticides 

Btween States, you should ^kfiow 
. \ 

They roust be in their 
original paQKa^«3. Each . 
package must^ff^fet DOT \ , 
standfiMs,. ' ^ / , * 

• ^he Vehicle liHist 'have a ^ 
correct sigm. Manufacturers 

^ '^must put Jtm correct warning 
signs on e^icn pacicageV 

• The pesticides may ^ot. be 
' hauled*in the same vehicle , 

with fQpd products. , - , 
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DATE OF APPLICATION 

You* must contact DOT right 
tfway^after*each accident: 

a) when someone is killed, 

b) Wh«n someone is itfjured 
^badly enough to go to a hoe{ntal» 

c) when dapiage is more than 
150,000.; ^ . 

• You miui tell DOT about all 
spills 'during shipment. 

State and local Uws may require 
you to take additional precautions. 

•Aerial Application '\ ^ ^ 
^ Application (X pefsticides from 
aiirfianes also is regulated by the 
Federal Aviation ^^jdministratioQ 
flPAA) and may be regulate by youi- , 
State.i^AAjddges. 

• the flying ability of pilpts, 
^ • and 

• the safety of their aircraft. 
* FAA Hiles, too, say that 'an aerial 

applicator ^y not apply any 
pesticide e^pt as the label directs. 

WoriLer Safety ) 

*The Occupational Safety and 
Health Act itf 1970 is administered 
bv Occupational Safety and 
lutfdth Administn^tion (OSHA) in 
the Qeputment (rf^L^bor (DOL). It 
requires ^nvone wi^h 11 or jaore 
worfcers to keep records and make 
reports. The records must include all ' 
work-related deaths injuries, and 
illnesses. Minor iiguries needing, 
only first aid treatment need not be 
recorded. But afecord must be made 
if the ii\jury irivolv^: , » 

• medical treatment, 

, • lo69 of consciousness, 

• restriction of wor)i or potion^ 
or : . 

\^;^nsfer;t5 ^iSCfaei^>b. 



TOLERANCE 
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Harvest 
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Rc^daes ^ 

* The pesticide that stays in <»* on 
raw fknn prod^cts cnr processed foods 
is called ^ residue. > EPA sets residue 
tolerances unider r^ulations 
authonted by the Federal Food, * 
Drug, indCoRn^^ct A tolerance 
is ^ concentrati ADf a pesticide 
t£at is judge<i safe for human use. 
neftidues in processed foods are 
considered to bwod additives and 
are ref^ulated a^uch. 

Tolerances are exnressed in **parts 
per million" (ppm). One ppm equals 
one part (by wei^t) of pesticide for 
'each mUlion parts of farm or food 



product. Usiiic pounds as a measure, 
50 ppm would bd 50 pounds of < - 
perticide in a million pounds of the 
produd. The same pemcide may 
nave a different tolerance on 
different products. It might be 50 
ppm on grapes and 25 ppmoii^ . 
apples. 

If too much residue is fbund on a 
farm or food nroduct, tl^product 
may be seized or condeOSed. 

The Idb^l will tell you how many 
days befOTe harvest the pesticide 
may be applied. Follow the label 
exactly. TKen yoiLcan be sure you 
are not breaking the law. ^ 



\ 
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Othar Terms ysed 
uiPest Ck>iitrol 4 
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Some of these words have several 
meanings. Those given here are the 
oties that relate to ^pest control. 

AlMrasUm: The process of wearing away ky ^ 
rubbing- , ^ 

Abaciasion: the separation of fruit, leaves, \ 
or stems from a plant. 

Abaorption: The process by which a 

chemical is taken into plants, animals, 
or minerals. Compere with adsorption 

Activaior^A chemical added to a pesticide 
to increase its activity, 

Adherence: Sticking to a surface. 

A4tnva]it: Inert ingredient added to a 

pesticide formulation to imke it work 
better. 

Adsorption; The process by which chemicals 
are held on the surfj^ce of a mineral or 
soil particle. Compare with absorption. > 

Adulterated: Any pesticide whose strength 
or parity falls below the quality stated 
on its label. Also, a food, feed, or product 
that contains illegal pisticide residues 

Aerobic: Living in air The ophite of 

anaerobic: * 

Aeroaob An extremely fine mist or fog ^ 
consisting of solid or liquid particles 
suspended in air. Also, certain 
formulation^used to produce a fine 
mist. 

Afitatioii: J/be process of stirring or yiinng 
in a sprayer. 

Alkaloida: Chemicals present in some - 
plants. Some are used as pesticides 

Anaerobic: Living in the absence of air The 
opposite of aerobic , 

Animal Sign: The evidences of an animal's 
presence in an area. 

Aataf onism: The loss of activity of a 
chemical when exposed to another 
chemical. 

Antibiotic: A subMance which is used to 
control pe^ microorganisms. 

Antidote: A practical treatment for 
jxifsoning, including first aid. 

Aqueous: A term useif to indicate the 
presence of watei^ in a solution. 

Artenicala: Pesticides containing arsenic 

Aseptic: Free of disease^causing organisms 

Ba it Shy ness; The tendency for rodents, 
* ^^'Wdati^ other pests to avoid a poisoned 

o^ 



Bipyrid^iiums: A group of synthetic organic 
peaticides which includes the herbicide 
paraquat 

Botanical- Pesticide: A pesticide made from ' 
plants; Also called plant-denved 
pesticides, 

Broadleaf Weeds: PUnU with broad, ' 
rounded, or flattened leaves. 

Brush Control: Control^of woody plants. 

Carbamate: A synthetic organic pesticide 
contaimngcafbon, hydrogen, nitrogen, 
and sulfur, 

Carcinogenic: Can cause cancer. 

Carriers The, inert liquid or solid material 
added to an active ingredient to prepare 
* a pesticide formulation. ' , 



Dermal: Of the skin ; through or by the slun. 

Dermal Toxicity: Ability of a chemical to 
cause iiQury when absorbed through the 
skin. ' f - 

^Diluent: Any liquid or solid matena^used to 
dilute or carry an active ingredient. 

iMIute: To make thinner by adding water, 
another liquid, or a solid 

Dispersing Agent: A material that reduces 
the attraction between particles 

Dormant: State in which growth of seeds or 
other plant organs stops temporarily. 

Dose; Do8age:^{uantity of & pesticide^ 
applied. 

Emulsilien A chemical which^ids in 



suspendinj^ one liquid in another. 
Causal Organi.ni::n»e orpnism (pathogen) . Eiulrion: A m.xtOre m* which one hquid is 



that produces a specific diseased 

Cbemosterilant: A "chemical that Hit , 
prevent reproduction. 

Chlorinated Hydrocaorbon: A^ynthetic 

organic pesticide yiat contains chlorine* Qpj^ Gallons per 
carbon, and hydi(:ogen. Same as 
organochlonne.^ 



suspended tfs tmy drops in Another 
t liquicf, such as oil in water 

Fungistat; A cltemical that keeps fungi from 
growing. 



Chlorosis: The yello^Ving of a plant s greei]^ 
tissue »^ % 

Cholinesterase: A chemical catalyst . 
(enzyme) found in'animals that helps 
regulate the acjA^ity of nerve impftlses 

Compatible: Whe];}^|t^o'or more che^ti^al^ . 
can be mixed ^hout affecting «each 
other's prpperflSB, they are- safc 
compatible. ' ( ^ ' 

Concentration: T^e av^unt ^f actiya 

ingredient in a ^IrenWolume or weight 
of formulation. y ' 



t^PM: Gallons per mimite 

'Gro^h Stages of Cereal Crops: (1 > 

^ T|ff^ting-^when additional shoots are 
^developing from the flower buds. (2) 

^ titinting — when stem intemodes begin 
^ « " elong^ng rapidly (3) Booting— when * 
X\ upper Uaf elleatn swells due*to 'the 
\ ^ growth q^^veloping spike or panicle 



(4) Heading-^when seed head ij^ 
emer^ng from the tapper leaf jfeeath 

HardCwater): Waler confining soluble 
salts^ioT calcium and magnesium and 
sometiriies iron., 

Herbaceous l^g^t: A plaht that'does not 
Contaminate: To jnaki^ impure or tf^polluteup^ ^ . ^ develop woody tissue 

Corrosion: The prJb^ of weanng away by Hydrogen-Ion Concentration: A measuj^ 

^ of acidity or alkalinity, ei^pressed m 
5 terms of the pH oCthe solution. For * 
exam^e, a pH of 7 unneutral, from 1 to 
7^is acid, and fronn 7 to .14 is alkaline. 

Inmnune: Not su^ptible to a disease or 
poison. ' * 1^ 

Impermeable^ Cannot be penetrated. 
Semipermeable means that some 
substances can pass through and others 



chemical means. 

^ ' ' *t 

Crucifera: Plants belonging to the mustard 
family, such as^mustard, cabbage, 
turnip, and radish, 

< Cucurbits: Plantj^longing to the gourd T 
> family, sJSWukpuinpkin, cujj|imber, and 
squash. 

' D^duous Plants: Perennial plants that . 
lose their leaves during the winter. 



De^oeculating Agent A mj 

a suspensionsto preve: 

^^^llgr^ati on: The procei 
chemical is, reduced 
form 




eannot 



!nal added to 
tiling 

ly whicff^ 

a less complex 
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Lactation: "^e prodflhon of milk by an ^ 
animal, or^e penod d\^ng which an 
^ animal is producing milk. * 



f LC50:.The concentration of an active 

- mgredient m air which is expected to 
cause death in 50 percent of the test 
animals so treated. A means of 
^expressing the toxicity of a compound 
pi;esent m air as dust, mist, gas, or , 
vapor. It 18 giMerally expressed as 
micrognrift^r lite'r as a dust or mist 

" but in the case of a ^as or vapor as parts 
per milhon (ppmT 

LD60: The dose of an active ingredient tak«n 
"by mouth or absorbed by the skin which 
' is expected to cause death in 50 percent 
y- of the test animals so treated If a . 
- ^' chemical has aiKl^D50 of 10 milligrams^ 
per kilogram (rog/kg) n; is^ore toxic^ 
\ than 01^ having an LD5Cf« 10€ mgkg 

'Lesching: Movement of* a silbj^nce ' « 
downward or out of the soil as the result 
of water movement 

M^ammalfl: Warm -blooded animals that 
, nounsh their young with milk Their 
y skin IS more or less covered with hair 

Misci&le Liquids: Two or liquids that 
^ ' can be mixed and will remain mixed 

under rformal conditions ^ 

MPH: Miles per houi 

* Mutagenic: Can produce geneti» change 

Necrosis: Localized d^ath flHving ti^ue 
such a&the death of a certain area of a 

^""^ . . -4 

N'ecrotic: Shbwing vaYyxng degrees of dead 
^ afeas or spots 

Nitrophenols: Synthetic organic pesticides 
containing carbon, l^drogen, nitrogen, 
and oxygen 

Noxious Weed: A {^ant defined as I 
especially undesirable or troubles 

Oral: Of the mouth, through or by the 
nrouth 

r Oral Toxicity: Ability of a pesticidtr to cause 
injury when taken by mouth 

Organic Compounds: Chemicals that ^ 
contain carbon 

Organochlorine: Same as chlorinated 
hydrocarb^ ^ 

Organ ophosph ate: A sy^ithetic organic 
pesticide containing carbon, hydrogen, 
•nd phosphorus, parathion and 

» malathion are two exam'ples , 

Ovicide: A chemical that destroys eggs 

Pathogen: Any disease-producing organism 

' Penetration: The act of entering or ability 
^ ' . to enter 

Phytotoxic: Harmful to plants 

Pollutant* An agent or chemical tha 
something impure or dirty 

PPBttP^rts per billion A way to explKs the 

cor\penti;aUon of chemical^ in foods, 
' plants, ana animals One part per 

^ billion equals 1 pound in 500.000 tons* 

■ERJC 
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PPM: Parts per million. A way to express ~ . 
the concentration of chemicals in foods, 
plants, and animatstPne part per 
million equals f pound in 500 tons 

Predator An animal that destroys or eats 
^her animals 

Propellant: Liquid in seK-ppessurized 

pesticide pcoducts that forces th^active 
ingredient from the container 

PSI: Pounds per square inch 

Pubescent* Having hair^ leaves or stems 

RPM; Revolutions per minute 

Safenen A chemical added to a pesticide to 
keep It from injuring plants 

Seed Protectant A chemical applied to seed 
before planting to protect seeds and new 
seedlings from disease and insects 

Soil Sterilant A chemical t^iat prevents the 
growth of all plants and animals in ^he 
soil Soil sterilization^ may be temporary 
or^[)ermang9|pidepending on the ^ 

^ chemical 

Soluble: Will dissolve in a liquid 

Solution: Hkixture of one or more substances 
in another in which all ingredients are 
completely dissolvM 

Solvent: A liquid which wilk dissolve a 
substarite to form a solution 

Spreader A cherpical which increases the 
' area that a given volume of hquid will 
cover on a solid or on another liquid 

Sticker A material added to a pesticide to 
increase its adherence 

Surfactant A chemical which increases ^he 
emQlsifyiDg, dispersing, spreading, and 
wetting properties of a pesticide 
product 

SuBceptiBle: Capable of being diseased or 
poisoned, not immune 

Susceptible Species: A plant or animal 
^^|pt IS poisoned by moderate anrK)unts of 
a pesticide 

Suspension: Finely divided solid particles 
mixed in a liquid 

Synergism: The joint action of two or more 
pesticides that ts greater than the sum 
of their activity when used alone 

Target Pest The pest at which a particular 
pesticide^or other control method is 
directed 

Tolerance: ( 1 ) The ability of a living thing 
to withstand adverse Conditions, such as 
pest attacks, weatherextremes, or 
pestijides (2) The amount of pesticide 
'fhat may safely remain in or on raw 
farm products at time of sale ^ 

Toxicant A poisonous chemical. \ 

Trade Name:*Same as brand name 



Vapor Pressure: The property wj^ich causes 
a chemical to evaporate The lower the 
vapor pressure, the more easily it will - 
evaporate 

Vector A earner, such as an insect, that 
transmits a pathogen 

Viscosity: A property o^ liquids that 

determines whether they flow readily. 
Viscosity usually increases when 
temperature decreases. 

Volatile: Evaporates at ordinary 

temperatures when exposed to air. 

Wetting Agent* A chemical which causes a 
liquid to contact suVfaces more 
thoroughly. 
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Weii^ts and Measures 

Weights 

16 ounces. ^ 1 pound 

1 gallon Wter 8.34 pounds- 

• Liquid Measure ' 

'1 fluid ounce = 2 tablespoons 
16 flui4 ounceir ==. .1 pint 

2 pints = ^ quiapt,,^^^'*'*'"*^ 

8 pints *= 4 quarts = 1 gallon 

Length 

^ feet = 1 yard 

• 16 V2 feet = 1 rod 

5,280 feet =^320 rods = 1 niile 

Area 

^ square feet ' = 1 square yard 
43,560 square feet = 160 square 
K rods ~ 1 acre 

Speed ^ 

1.466 feet per second = 88 feet per 
minute^ 1 mph 

Volume 

27 cubic feet ~ • 1 cubic yard 
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